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Summer Cooling for Comfort 


as Affected by Solar Radiation 


By G. A. HENDRICKSONT 
and J. H. WALKER? 


i effect of solar radiation on the amount of heat 
absorbed or lost by a building is ordinarily neglected 
in computing capacity required in a projected heating 
system. This is quite permissible in heating work since 
the absorption of radiant energy on sunshiny days 
means only a slightly reduced load on the heating sys- 
tem, while on cloudy days it is zero. The advent of 
cooling by refrigeration as an adjunct to summer air 
conditioning necessitates a closer analysis, for radiant 
solar energy, absorbed by the building, constitutes a 
much greater proportion of the summer cooling load 
than of the winter heating load. Moreover, heat ab- 
sorbed from this source adds to the ordinary cooling 
requirements and increases the maximum capacity of 
the equipment required, whereas it does not affect the 
maximum capacity for which the heating system must 
be designed. 

The total amount of radiant energy falling on any 
building during the day may be considerable, and much 
care should be used to reduce the fraction actually ab- 
sorbed to the smallest possible value. The absorption 
varies greatly with the condition and material of the 
absorbing surface, rooms with a high ratio of wall and 
roof surface to cubic contents being at a particular dis- 
advantage. The radiation through unshaded windows 
is a particularly serious item. 





*Engineer, The Detroit Edison Company. 
Superintendent of Central Heating, The Detroit Edison Company. 
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Fig. 1. Relation of solar altitude to air 
traversed. ab = ac Cosec. / bad. Cur- 
vature of surface neglected. 


Fig. 2. Solar radiation observations at 

Detroit on a clear day, September 11, 

1931. Individual observations showed 

deviations of + 0.5% from the smooth 
curve given. 


Factors Influencing Intensity of Sun Radiation 


The energy passing a unit area perpendicular to the 
direction of the sun’s rays, if measured at a point out- 
side the earth’s atmosphere and at a fixed distance from 
the sun, is very nearly constant, varying about + 1.5% 
under the influence of solar storms and other solar con- 
ditions not accurately predictable. The amount passing 
unit area within the earth’s atmosphere depends on 
a great many things and varies greatly, especially with 
atmospheric changes. However, since maximum values 
are of particular interest, consideration need be given 
only to clear dry days. 

Because of atmospheric absorption of energy before 
it reaches the surface of the earth, the energy intensity 
received is dependent on the amount of atmosphere 
traversed and, hence, on the altitude of the sun and the 
elevation of the observer. For example, the amount of 
atmosphere traversed with the sun at altitude 90° is 
just one-half that with altitude 30° (see Fig. 1). 

Data on this point are shown in Fig. 2. These data 
were observed from the top of the south tower of the 
Union Guardian Building in Detroit, September 11, 
1931, with an Abbot silver disk pyrheliometer calibrat- 
ed by the Bureau of Standards.* Similar data in a 
slightly different form are given in Table VI for a few 


*See ‘Field Studies of Office Building Cooling,” by J. H. Walker, 
S. S. Sanford, and E. P. Wells, A.S.H.V.E. Journal, February, 1932, 
pp. 125-137. 
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other locations. It should be noted that a distinct dif- 
ference is noticeable between a.m. and p.m. intensities 
for the same solar altitude, intensities being much lower 
during the later hours of the day. The formation of 
ozone in the upper atmosphere and the vaporization of 
moisture into the lower atmosphere, both of which de- 
crease atmospheric transmission, offer an explanation 
of this difference. In industrial districts the dust and 
smoke content of the air in different directions from 
the point of observation may be an important factor, 
as was probably the case in the Detroit tests. The dis- 
tance of the sun at different periods of the year varies 
about 3.3% and, hence, the energy intensity shows a 
corresponding variation of 6.7%, other things being 
equal. 

Since it is desired to know the amount of energy 
falling on a given surface and not on a surface perpen- 
dicular to the direction of the sun’s rays, the orientation 
of the plane involved becomes an important factor. The 
calculation of the angle of incidence of the sun’s rays 
at any given point is quite involved and it is the pri- 
mary purpose of this article to present tables by means 
of which the true radiation effect can be quickly figured. 


Calculation of Radiation Intensity 


The intensity of solar energy passing a given plane 


may be expressed as 
I = KI, 


where I = intensity, B.t.u. per hr. per sq. ft. of area in 
the absorbing plane. 
I, = intensity, B.t.u. per hr. per sq. ft. of area in 
a plane perpendicular to the direction of the 
sun’s rays. 


Fig. 3. The azimuth A is measured clockwise from 
the south to the exterior side of the wall. 


Table A 


Latitude and Longitude of 
Principal Cities in the United States 


Longitude Latitude 
(RUE. fs Se ewagedak, 84° 20’ 33° 45’ 
Baltimore ............ 76° 40’ 39° 15’ 
WMGQEE dock aeeaena des 71° 5’ 42° 25’ 
Buffalo ............... 78° 50’ 42° 50’ 
ear 87° 40’ 41° 45’ 
Cincinnati ............ 84° 30’ 39° 10’ 
Cleveland ............ 81° 45’ 41° 30’ 
BUI odo :cccciweeeesas 96° 45’ 32° 45’ 
RIIWON osc essadnacess 105° 39° 45’ 
DGGRGIE akc ks dcccecsce. 83° 5’ 42° 20’ 
Indianapolis .......... 86° 10’ 39° 45’ 
Los Angeles .......... 118° 15’ 34° 
Louisville ............ 85° 45’ 38° 15’ 
Memphis ............. 90° 35° 10’ 
WRN og aaa Hc acne ss 80° 15’ 25° 45’ 
Milwaukee ............ 88° 43° 
Minneapolis ........... 93° 15’ 45° 
New Orleans .......... 90° 30° 
New Worle .........6.. 74° 40° 45’ 
Philadelphia .......... 75° 5’ 40° 
Pittsburgh ............ 80° 40° 25’ 
Siar RG 6 Fics anes 90° 10’ 38° 40’ 
San Francisco ........ 122° 30’ 37° 45’ 
Seattle 2.0... cc cccss 122° 20’ 47° 40’ 
Washington ........... i 38° 50’ 





K =cosine of the angle between the direction of 
the sun’s rays and a line perpendicular to 
the absorbing plane. 


Values of I, are best determined for each locality by 
pyrheliometric readings since, as previously noted, it 
varies greatly with local conditions. Measured outside 
the earth’s atmosphere and at mean distance of the 
earth from the sun, I, would be very nearly constant 
at 429 B.t.u. per hr. per sq. ft. In general, then, 

I, = 429a 

where a, the coefficient of atmospheric transmission, 
varies between 0.6 and 0.9 for different stations within 
the borders of the United States with the sun in the 
meridian. Some data on I, are given in Table VI. In- 
formation on the variation of a is available in Bulletin 
79 of the National Research Council, pages 37-44. The 
foregoing expression for I, is an average value and ap- 
plies for the earth at mean distance from the sun. 

Tables I-IV, inclusive, give values of K for vertical 
planes (walls and windows) at 0°, 15°, 30°, 45° and 
60° North or South latitude and for each hour of the 
day that the sun shines. Table V gives values of K for 
horizontal planes (flat roofs). 

These five tables permit a fairly accurate determina- 
tion of the amount of energy falling on a given plane 
when I, is known. Unfortunately, it is not an easy 
matter, except in a few simple cases, to pass from this 
information to a determination of the amounts of this 
energy that are reflected, absorbed, reradiated, lost to 
the surroundings by conduction, and transmitted 
through the material of the plane on which they fall. 
Fortunately, however, the simplest case is the one of 
most importance in the determination of summer cool- 
ing loads, namely, the transmission of solar energy 
through window glass. In this case about 85% to 93% 
(depending on the thickness and cleanliness of the 
glass) of the heat striking the area is transmitted 
through ordinary clear glass. 
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Fig. 4. Chronological determination of tables in which 
K values for different seasons of the year are found. 






























































Month Jan.| Feb.) Mar] Apr.| May|Jun.| Jul. | Aug. 
Day 7 18 |3 {2 10 Zz 
os | | | ] 
Table N° for North Lat | 0} | I lar , Ir (as) 
Vertical Planes dmc | r | 
South Lat {IL | |x| | | !z{[m) m | 
. a : ‘ . : 

Section of Table North Lat. | 4 | 2 | | 3 | 5 | 5 |] | 2 | 4 
for Horizontal Planes South Lat. | 5 | 3 | | ra | 4 | 2 || 3 | 5 | 
Table | 
Values of K for Vertical Planes 
Mar. 8 to Apr. 3 and Sept. 11 to Oct. 5 for either North or South latitudes 

Local . — 

Time Azimuth scales for values of K in light-face type. 

A.M.——————> 0 15 30 45 60 75 90 105 120 135 150 165 180 
v P.M.—» 180 165 150 135 120 105 90 75 60 45 30 15 0 

6 6 1.000 0.966 0.866 0.707 0.500 0.259 0.000 0.259 0.500 0.707 0.866 0.966 1.000 
‘ 7 5 .966 .933 .837 .683 .483 .250 .000 .250 -483 683 .837 -933 966 
o 8 4 .866 .837 .750 -612 .433 .224 .000 .224 -433 612 .750 .837 866 
A 9 3 .107 .683 .612 .500 .354 -183 .000 -183 .354 -500 612 .683 107 
2 10 2 .500 .483 .433 .354 .250 -129 .000 .129 .250 354 -433 .483 500 
= 11 1 .259 .250 .224 183 129 -067 .000 .067 -129 -183 -224 -250 259 
= 12 .000 .000 .000 .000 .000 .000 -000 .000 -000 -000 .000 .000 .000 
, 6 6 1.000 0.966 0.866 0.707 0.500 90.259 0.000 0.259 0.500 0.707 0.866 0.966 1.000 
= 7 5 .966 .950 .870 .730 541 .315 .065 .185 -425 .636 803 -916 966 
2 8 4 .866 .870 .815 .704 .545 -349 .129 .099 321 521 685 .803 866 
5 9 3 .107 .730 .704 .629 512 -360 .183 .006 .195 .371 521 -636 707 
c= 10 2 .500 541 545 -512 -444 -346 .224 .087 -056 -195 .321 -425 -500 
4 11 1 .259 315 349 .360 -346 .309 .250 175 .087 .006 .099 .185 259 
12 .000 .065 .129 .183 .224 .250 .259 .250 .224 .183 .129 .065 .000 
P 6 6 1.000 0.966 0.866 0.707 0.500 0.259 0.000 0.259 0.500 0-707 0.866 0.966 1.000 
4 7 5 .966 .967 .901 175 595 -375 .129 -125 .371 592 772 -900 966 
s 8 4 .866 .901 .875 .789 .650 -466 .250 .017 .217 -436 -625 772 866 
3 9 3 .107 7175 .789 .750 -660 525 354 .159 .047 .250 -436 592 707 
3S 10 2 .500 .595 .650 -660 -625 .548 .433 .289 .125 -047 217 371 -500 
h 11 1 .259 375 .466 .525 .548 -536 483 -400 .289 .159 .017 125 259 
12 .000 .129 .250 .354 433 483 .500 483 .433 .354 .250 129 .000 
‘ 6 6 1.000 0.966 0.866 0.707 0.500 0.259 0.000 0.259 0.500 0.707 0.866 0.966 1.000 
~ | 7 5 .966 .980 .928 .812 -642 427 .183 .073 .325 554 -745 886 -966 
s 8 4 .866 .928 .927 .862 .739 .566 .oD4 117 127 .362 -573 -745 -866 
5 9 3 .107 .812 .862 .854 .787 -666 .500 .300 .080 -146 .362 554 .707 
+ 10 2 .500 .642 .739 .187 -780 721 .612 .462 .280 .080 127 .325 -500 
— 11 1 .259 427 .566 .666 -721 Bf 4g .683 593 462 .300 117 .073 .259 
12 .000 183 .354 .500 .612 .683 .707 .683 .612 .500 .054 183 .000 
Z 6 6 1.000 0.966 0.866 0.707 0.500 0.259 0.000 0.259 0.500 0.707 0.866 0.966 1.000 
S 7 5 .966 .991 .949 .842 .677 -467 224 .034 .289 525 724 875 .966 
A 8 4 .866 .949 .967 .919 .808 642 .433 .194 058 .306 534 724 866 
£ 9 3 .707 .842 .919 .933 .884 £775 .612 .409 177 .067 .306 525 .707 
= 10 2 .500 .677 .808 -884 -900 .854 .750 595 .400 tt .058 .289 .500 
= 11 1 .259 467 .642 -775 .854 .875 .837 .741 .595 .409 .194 .034 .259 
12 .000 .224 433 .612 -750 .837 .866 .837 .750 .612 .433 .224 .000 
P.M.——»> 360 345 330 315 300 285 270 255 240 225 210 195 180 





A.M. > 180 195 210 225 240 255 270 285 300 315 330 345 360 


Azimuth scales for values of K in bold-face type. 
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The problem of determining the heat flow through 
walls has been treated at great length in the Journal of 
the American Society of Heating and Ventilating En- 
gineers’. Often, the transmission through the walls may 
be neglected in computing cooling loads. It becomes 
important, however, in cases of high outside air tem- 
peratures Or in cases where wall transmission consti- 


—_—_—— 


1See “Heat Transmission as Influenced by Heat Capacity and Solar 
Radiation,” by F. C. Houghten, J. L. Blackshaw, E. M. Pugh, and Paul 
McDermott, A.S.H.V.E. Journal, April, 1932, pp. 288-310. 


tutes the principal source of heat gain, as in a storage 
house. 

It is of interest to note how the disposition of exterior 
exposure affects the variation in cooling loads. Rooms 
with a large eastern exposure will have a very pro- 
nounced daily maximum during the morning hours, 
whereas a large expanse of horizontal roof with sky- 
lights or a large western exposure give maxima at noon 
or in the afternoon, respectively. There is also a sea- 
sonal variation of these maxima. Buildings having a 
relatively large wall area as compared to the roof area 


Table II 
Values of K for Vertical Planes 


Apr. 3 to May 2 and Aug. 10 to Sept. 11 for locations in North latitudes 
Feb. 7 to Mar. 8 and Oct. 5 to Nov. 3 for locations in South latitudes. 
































Local 
Time Azimuth scales for values of K in light-face type. 
AM. —> 0) 15 30 45 60 75 90 105 120 135 150 165 180 
P.M. —»>180 165 150 135 120 105 90 75 60 45 30 15 0 
5 7 0.951 0.874 0.737 0.550 0.325 0.078 0.174 0.414 0.626 0.795 0.911 0.964 0.951 
6 6 * 985 .906 -766 574 342 085 174 -423 643 819 940 .996 .985 
° 7 5 951 874 737 550 325 078 174 .414 .626 795 ~—- 911 964 .951 
S 8 4 .853 .779 652 .480 276 053 .174 ~~ .388 577 ~—-«.726 825 869 .853 
& 9 3 .696 .628 516 370 .198 012 174 ~=.348 .499 615 .690 .718  .696 
3 10 2 .492 431 340 .225 .096 040 .174 .295 397 ~—-«.471 513 = «521 492 
- 11 1 .255 .201 154 057 .023 102 .174 .234 ~=©.278 .303 308 .291 .255 
12 .000 .045 .087 123 150 .168 .174 168 .150 123 .087 .045 .000 
5 7 0.951 0.858 0.707 0.507 0.273 0.020 0.231 0.472 0.678 0.838 0.941 0.979 0.951 
o. 6 6 985 .908 .769 578 347 093 .168 417 .638 815 937 ~ .995 985 
- 7 5 951 893 773 601 .388 .148 104 = .345 564 .745 «2.875 945 ~~ «951 
3 8 4 853 813 .718 575 392 .182 .040 260  .461 632 .759 834 .853 
& 9 3 .696 .676 .609 501 359 =.192 012 .168 .337 484 597 .669 .696 
q 10 2 492 .489 453 386 292 179 = .053 076 .200_ .311 400 .462 .492 
11 1 .255 .267 260 .236 195 .142 .078 .010 .059 125 .181 226 =. .255 
12 .000 .020 044 .062 075 084 .087 084 .075 .062 044 020 .000 
5 7 0.951 0.847 0.685 0.476 0.235 0.022 0.278 0.515 0.716 0.869 0.963 0.991 0.951 
‘ 6 6" .985 912 .778 590 362 .110 .150 .400 623 .803 928 990 .985 
% 7 5 951 913 812 .656 .456 224 023 .268  .496 .689 835 925 .951 
s 8 4 853 849 .787 671 509 = .313 .096 .128 343 = .535 691 .799 853 
& 9 3 .696 724 .702 632 519 371 =.198 011 177 ~—-.353 504 ~=.621 696 
3 10 2 492 547 564 543 485 394 276 .139 .007 153 .288 .404 ~ «4.492 
4 11 1 .255 .330 .383 .410 .409 382 325 .248 154 .050 058 .162  .255 
12 .000 .089 171 .242 .296 .330 342 .330 .296 .242 171 089  .000 
5 7 0.951 0.840 0.672 0.458 0.213 0.047 0.303 0.539 0.738 0.887 0.975 0.997 0.951 
0. 6 6  .985 919 791 610 386 136 ©4123 .373 599 783. .914 .983 .985 
~ 7 5 951 934 853 .713 525 302 = .057 .191 .426 632 795 .904  .951 
= 8 4 853 .882 851 .762 622 439 = .225 .003 231 444 626 .765 .853 
Fe 9 3 .696 .768 .788 .754 .668 537 370 177 .028 .231 418 577 696 
3 10 2 492 .600 .667 .688 662 591 .480 336 .170 .009 186 .351 492 
x 11 1 .255 389 496 569 .604 597 550 465 349 .209 054 104 255 
12 .000 148 .287 .406 497 554 574 554 497 .406 .287 148 = .000 
4 8 0.853 0.691 0.482 0.240 0.018 0.275 0.513 0.717 0.871 0.966 0.995 0.957 0.853 
2 5 7 * 0.951 .839 .670 .455 .209 .051 .308 543 742 890 .978 998  .951 
S 6 6 985 929 .809 635  .417 171 .087 .339 568 758  .896 974 .985 
= 7 5 951 953 891 767 592 376 134 .117 .360 578  .757 884 .951 
Fe 8 4 853 912 .908 843 721 549  =.340 107 132 .363 .569 .736 .853 
E 9 3 .696 806 861 857 795 .679 516 318 .099 .127 345 539 .696 
10 2 492 644 752 .809 811 757 652 502 .318 113 .101 307 =—-.492 
11 1 .255 437 589 701 .766 .778 .737 646 511 341 .148 055 .255 
t 12 A .000 .198 383 542 .663 740 .766 .740 .663 542 383 198 000 
P.M. ——» 360 345 330 315 300 285 270 255 240 225 210 195 180 
A.M. —>» 180 195 210 225 240 255 270 285 300 315 330 345 360 
Time 


Azimuth scales for values of K in bold-face type. 


*Note: Sunset and sunrise in these intervals. 
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will normally have their maximum daily maxima in 
late summer when the sun is low, while low flat build- 
ings with a relatively large roof area will experience 
their greatest daily maxima in early summer (June in 
northern latitudes, December in southern) when the 
sun reaches its maximum altitudes. 

The values of K given take no account of the diffuse 





radiant energy from a clear illuminated sky. This item 
is about 10% to 15% as great as the maximum value 
of direct solar radiation (measured in a direction per. 
pendicular to the sun’s rays) for horizontal planes and 
about 5% or 6% for vertical planes. If a portion of the 
sky is shaded from the surface considered, these per- 
centages would be correspondingly reduced. 


Table Ill 


Values of K for Vertical Planes 


May 2 to Aug. 10 for locations in North latitudes 
Nov. 3 to Feb. 7 for locations in South latitudes 





















































Local . —— 
Time Azimuth scales for values of K in light-face type. 
A.M. —> () 15 30 45 60 75 90 105 120 135 150 165 180 
{ P.M—> 180 165 150 135 120 105 90 75 60 45 30 15 0 
| 5 7 0.908 0.788 0.615 0.400 0.158 0.095 0.342 0.565 0.750 0.884 0.957 0.965 0,908 
6 . .940 .819 .643 .423 .174 .087 .342 574 -766 -906 -985 996 .940 
= | 7 5 .908 .788 .615 .400 .158 .095 .342 565 -750 884 .957 -965 .908 
2 8 4 .814 .698 .534 .004 111 -120 .342 541 -703 817 .876 .875 814 
3 9 3 .664 553 .404 .228 -036 .158 .342 -502 .628 712 -746 -730 664 
3S 10 2 .470 .365 .236 .090 .061 .209 .342 -452 531 574 .578 542 .470 
4 11 1 .243 .146 .040 .070 175 -267 .342 .393 -418 -414 .382 .323 248 
12 .000 .089 .171 -242 .296 .330 .342 .330 .296 .242 171 .089 .000 
| 5 7 0.908 0.775 0.589 0.364 0.113 0.145 0.391 0.615 0.794 0.920 0.983 0.979 0.908 
° 6 6 - .940 .822 .649 .431 .184 .076 .330 562 .756 .898 979 .993 940 
= | 7 5 .908 .808 .652 .453 222 023 .270 .493 .685 831 .920 946 908 
A | 8 4 .814 432 .600 .428 .226 -009 .209 412 588 .723 -809 .840 814 
£ | 9 3 664 - .601 .496 .358 .195 .019 -158 .325 -469 582 .655 .683 664 
3 | 10 2 .470 .423 347 .248 131 .006 -120 .237 .339 -417 -467 -485 470 
4 | 11 1 .243 .210 .163 .104 .039 .029 .095 .155 -204 .239 .258 -260 .243 
| 12 .000 .025 .044 .062 .076 -084 .087 .084 .076 .062 .044 .025 .000 
5 7 0.908 0.769 0.577 0.346 0.092 0.169 0.418 0.638 0.816 0.937 0.995 0.985 0.908 
. 6 ies .940 .831 .666 .455 .213 -043 .296 529 .726 874 -962 .984 940 
o 7 5 .908 .832 .699 .518 .303 .066 .175 -404 .605 .765 .873 .922 908 
s 8 4 .814 .770 .674 532 .054 151 .061 .270 -460 .619 .735 .802 814 
8 9 3 -664 .651 593 -495 .363 .207 .036 -137 .301 444 .557 .632 664 
8 10 2 .470 .482 .462 .410 wool -229 111 .015 -139 .254 .352 425 470 
11 1 .243 .276 .289 .283 .258 .217 .158 .089 .015 .061 .132 -194 .243 
12 .000 .045 .087 123 -150 168 174 .168 .150 123 .087 .045 .000 
4 8 0.814 0.637 0.418 0.170 0.090 0.344 0.574 0.765 0.904 0.981 0.992 0.935 0.814 
5 7 * 908 .770 .579 .349 .095 -165 414 635 812 .934 -993 .984 908 
ig 6 6 .940 .845 .693 .493 .260 .010 -242 .477 .679 835 .935 .970 .940 
o 7 5 .908 .859 .751 592 .393 .167 .070 .302 514 691 821 .895 .908 
3 8 4 .814 .809 .750 .639 .485 .298 .090 -123 .329 512 .660 -763 814 
3 9 3 -664 .701 .689 .631 .530 -392 .228 .048 -135 .309 .461 583 564 
3 10 2 .470 .540 574 568 524 -444 304 .201 .054 -096 -240 .368 470 
11 1 .243 308 .411 .455 -468 .449 .400 323 .225 111 .011 .131 243 
12 .000 .109 .211 .299 .366 .408 .423 .408 .366 .299 211 109 900 
3 9 0.664 0.449 0.202 0.058 0.314 0.549 0.746 0.893 0.979 0.998 0.949 0.835 0.664 
4 _ .814 .636 .416 .167 .094 .348 .578 .769 .907 -984 .994 -936 814 
, 5 7 .908 .778 .595 .ot2 .123 .134 .382 -604 -784 .912 977 .975 .908 
S 6 6 .940 .863 .728 544 soe .078 -171 -408 .618 .785 .899 -952 .940 
© 7 5 .908 887 .806 .670 .488 273 .040 .197 -419 .614 -766 .866 .908 
E 8 4 .814 .847 .823 .742 .611 .438 .236 .017 .203 -409 587 .725 814 
3 9 3 .664 -746 .778 .756 -682 .563 .404 .219 .018 -184 .373 .537 .664 
3 10 2 .470 592 .674 .710 .697 .637 534 .394 woot .045 .140 -316 .470 
11 1 .243 .394 518 .607 .654 -657 .615 531 .411 .263 .097 .076 .243 
12 ‘) .000 .166 .o21 .455 557 .621 .643 .621 .557 .455 .o2l .166 .000 
| P.M.——>360 345 330 315 300 285 270 255 240 225 210 195 180 
A.M. —»> 180 195 210 225 240 255 270 285 300 315 330 345 360 
Time Azimuth scales for values of K in bold-face type. 
*Note: Sunrise and sunset in these intervals. 
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Table IV 


Values of K for Vertical Planes 


Feb. 7 to Mar. 8 and Oct. 5 to Nov. 3 for locations in North latitudes. 
Apr. 3 to May 2 and Aug. 10 to Sept. 11 for locations in South latitudes. 

















a Azimuth scales for values of K in light-face type. 
A.M. —————> 0 15 30 45 60 75 90 105 120 135 150 165 180 
| P.M. —» 180 165 150 135 120 105 90 75 60 45 30 15 0 
6 6 0.985 0.995 0.937 0.815 0.638 0.417 0.168 0.093 0.347 0.578 0.769 0.908 0.985 
| ——_ ae 979 941 .838 678 A472 231 020 = .273 507 707 +858 ~=~—«.951 
a 8 4 853 900 .886 .812 .682 .506 .295 .064 «171 394 =. .591 747 853 
4 | 9 3 .696 763  .777 .738 649 516 348 156 .047 4.246 429 «24583 ~# «696 
3 10 2 492 576 621 .623 #4583 .503 .388  .248 090 .074 1.232 «375 ~ @# .492 
3) 11 1 255 353 .428 473 .486 .466 «4.414 #«.334 2381 112 014 8.139 © .255 
ee 12 .000 107 211 299 366 .408 .423  .408 366 .299 .211 107 # .000 
| P.M.—¥»> 360 345 330 315 300 285 270 255 240 225 210 195 180 
A.M. > 180 195 210 225 240 255 270 285 300 315 330 345 360 
Time Azimuth scales for values of K in bold-face type. 
*Note: Sunrise and sunset in these intervals. 
Table V7 
Values of K for Horizontal Planes 
Local 
Time Latitude 
AM. P.M. 0 5 10 15 20 25 30 35 40 45 50 55 60 
6 6 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
7 5 259 .258 .255 .250 .243 .235 224 212 198 1838 166 .148 #8 .129 
8 4% 500 .498 .492 483 .470 .453 433 410 383 .354 ~&# 321 287 250 
9 3 2 707 .704 696 683 664 «4.641 #4612 579 542 500 455 .406 .354 
10 2 2 866  .863 853 .837  .£814 .785 .750 .709 4.663 612 557 .497 .433 
11 1 a 966 .962 .951 .933 .908 .875 837 .791 .740 683 621 554 483 
12 1000 .996 '.985 .966 940 .906 .866 819 .766 .707 643 #574 500 
12 0.985 0.966 0.940 0.907 0.866 0.819 0.766 0.707 0.643 0.574 0.500 0.423 0.342 
1 11 %“2| .951 932 .907 .£874 834 .789 #.737 + # #42.680 617 #2«.550 .478 403 #3 .325 
2 10 2 853 834 810 .779 .742 .700 652 599 542 480 415 347 .276 
3 9 Ss} 696 673 656 628 595 558 516 .471 422 ~=—«.371 315 .257  .198 
4 8 23 492 475 455 431 403 .373 .340 .304 #4.266 © .225 86.183 .140 .096 
5 7 =| 255 .239 221 .201 180 .158 134 .109 .084 057 ~&# .031 004 023 
8 6 000 .015 .080 .045 059 4.073 .087 #100 112 128 ©1383 ©.142 .150 
7 5 3] 255 269.281.291.299 304308308807 8038297 288 .278 
8 4 52 492 506 515 521 522 520 513 .503 489 .471 450 .425 .397 
9 3 8.696 709 .716 .718 8.714 # .706 0 =6.690S—(«i«w670)Ss—‘«iw«4 (<tsC«C«wH i“(‘<é‘é‘w‘CtC‘«i«‘wSAZ]St««A 
10 2 3] 853 865 .870 869 861 846 825 798 .765 .726 681 .631 577 
11 1 23) 951 963 .967 .964 .953 .935 911 4.879 840 .795 .744 688  .626 
12 -| 985  .996 1.000 .996 .985 .966 .940 .906 .866 .819 .766 .707 ~#©.643 
12 "| 0.940 0.906 0.866 0.819 0.766 0.707 0.643 0.574 0.500 0.423 0.342 0.259 0.174 
1 11 ~2 .908 874 .834 .788 736 «©6678 «86.615 .547 .475 400 .321 240 ~=—-.158 
2 10 §%| 814 .781 742 698 .648 593 4.534 470 .404 #334 ~« «261 187 ~—.111 
3 9 $2 664 632 595 553 .507 458 404 348 .289 .228 165 «101 .036 
4 gs 2 3 470 438 4.403 «365 «325 ~~ «281 236 .189 .140 .090 .040 011 061 
5 7 =| 243 212 180 .146 «4.112 .076 .040 0038 0384 4.070 106 141 175 
8 6 .000 030 059 .089 117 145 171 196 .220 .242 .262 .280 .296 
7 5 43! 243 © ©=©.272 299 323 346 365 .382 .395 406 .414 418 .420 ~~ .418 
8 4 «2 .470 .498 522 542 558  .570 578 581 .580 .574 4.564 550 531 
9 3 5 8| 664 692 .714 .730 741 .747 746 .740 .729 712 «©6689 («66128 
10 2 $3] 814 4.840 .861 £875 .882 882 #876 863 848 4.817 .785 .747 ~~ .703 
11 1 “3 908 934 953 965 .970 .967 957 .940 915 .884 845 .801 ~~ .750 
12 “| 940 .966 .985 .996 1.000 .996 985 .966 .940 .906 .866 819 .766 





tKey to sections of this table are given in Fig. 4. 
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Fig. 5. Azimuths of different walls of building referred to 
in sample calculations. The azimuth A is always measured 
clockwise from the south into the exterior of the wall. 


Explanation of the Tables 


The azimuth of a wall as used in Tables I-IV. inclu- 
sive, is the angle in degrees between the exterior of the 
wall and a meridian plane, measured clockwise from 
the south. The definition is illustrated in Fig. 3. 

The solar altitude of Table VI is the angular distance 
of the sun above the horizon measured in a vertical 
plane. 

Fig. 4 and Table A may be used to help locate the 
correct table for use with different seasons of the year, 
and for different locations in the United States. 

All tables are computed for apparent solar time and 
three solar positions, 0°, 10°, and 20°, from the equator. 








Table VI 


Solar Radiation Observationst 


I, in B.t.u. per hr. per sq. ft. averaged from 
intermittent readings. 


Solar Altitude 

Washington, D.C. May June July Aug. — Sent 
11.3° ee ee 113 135 Bes, ; 
14.3° 139 ghee 135 150 142 
19.3° 173 186 161 175 166 
30° 221 223 195 201 192 
a 292* 277* 265* 274* 248% 

0 219* ae sed 301 

19.3° 175 
14.3° 119 
11.3° 

Madison, Wis. 
11.3° sou ee rincg en 
14.3° ee — ee 208 - 
19 3° $03 sav ore 246 243 
30° 241 257 234 254 254 
90° 305* 310* 292* 303* 298* 
30° weiss wives nis 274 259 
19.3° ee 
14.3° 
11.3° 

Lincoln, Neb. 
11.3° x ees ae 155 oer 
14.3° 175 199 166 173 186 
19.3° 190 225 199 203 221 
30° 237 259 241 243 259 
90° 301* 307* 294* 288* 314* 
30° 254 269 243 243 254 
19.3° ee 232 199 217 214 
14.3° ve 204 168 190 184 
11.3° itis ee as 166 166 





+Taken from Monthly Weather Review, 1928. 

*Extrapolated. 

It is intended that when the sun is within 5° of one of 
these positions the value of K computed for that posi- 
tion be used. This is the significance of Fig. 4. 

Local mean solar time may be substituted for apparent 
solar time. The difference is never more than 16 min. 
and is usually much less (see “Equation of Time,” 
Encyclopedia Britannica for data). To obtain local 
mean solar time from standard time: 

L— Ln 





t=ts 
15 
t = local mean solar time, in hr. 
s == standard time in hr. 
L = longitude of location 
Lm = longitude of meridian on which standard time is 
based 


The standard time zones in the United States are: 


Time Zone Meridian West from Greenwich 
Atlantic 60 
Eastern 75 
Central 90 
Mountain 105 
Pacific 120 


Sample Computation 

Suppose it is desired to know the solar energy falling 
on the walls and roof of a building situated as shown 
in Fig. 5, located at 30° north latitude and 82° 30’ longi- 
tude west from Greenwich on July 25. 

This defines the problem, and to solve it proceed as 
follows: First, get the details of the problem clear. 
What we want to do is to find values of K for use in 
the formula I = KI,, as given on page 15. To solve 
this problem entirely we must apply this formula to 
each of the four walls, and to the roof separately. As 
the value K changes with different hours of the day, it 
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will be well to find it for all daylight hours. The most 
convenient way to do this is by setting up a table and 
entering the values as we find them. Our table, there- 
fore, will contain five columns for the K’s, one each for 
the southeast wall, southwest wall, northwest wall, 
northeast wall, and one for the roof. As the tables are 
based on solar (or local) time, while standard time for 
the time zone is the one usually carried on watches, we 
will arrange the table with two columns for time, one 
for the standard time and one for the solar time. 

With the table set up we can proceed with the solu- 
tion. First, set down the daylight hours as standard 
time. With this case, the time will be eastern standard, 
since the location is between 75° and 90° west longi- 
tude. Apply the time equation for each hour and find the 
mean solar time. Enter in the mean solar (or local) 
time column. 

With the times entered, the next step is to determine 
in which of the tables we will find the values of K for 
the walls and the roof. Fig. 4, page 16, gives the key 
to this. Use it as follows: Since July 25 is the day 
under consideration, look under the column marked 
July (Fig. 4) opposite North latitude and find numeral 
III. This indicates that value of K for walls will be 
found in Table III. In the same way, under July op- 
posite North latitude we find the figure 5. This indi- 
cates that values of K for the roof will be found in 
section 5 of Table V. This locates the proper tables 
and we are ready to solve as soon as the azimuths of 
the building walls are determined. This is best done 
by actually making a drawing like Fig. 5, being careful 
to measure the azimuth clockwise from the south into 
the exterior of the wall. 

We can illustrate the use of Table III by finding 
values of K for the southeast wall. Values for other 
walls are found in exactly the same way. The latitude 
being 30° in the example, enter Table III at the section 
marked latitude 30° at the left. In the first column we 
find that sunrise occurs between 5 a.m. and 6 a.m., and 
sunset between 6 p.m. and 7 p.m. local time. Our figures 
in the table are then at hourly intervals from 6 a.m. to 
6p.m. The azimuth of the southeast wall is 30° (from 
Fig. 5). 

The construction of Tables I to IV is rather com- 
plicated and should be explained. It will be noted that 
all figures from 0° to 180° appear twice in the scale 
of azimuth values across the top of the table, the same 
being true of values from 180° to 360° at the bottom. 
When the azimuth scale at the top is being used, only 
values of K in light-face type are to be considered. If 
when reading into a particular square in the table and 
using the azimuth scale at the top there is no light-face 
type in that position, this indicates that K for that case 
is 0. Exactly the same is true when using the scale at 
the bottom and reading up. Here only bold-face figures 
are used, and if there are no bold-face figures, K is 0. 

Since there are two azimuth scales at both top and 
bottom, arrow heads are used at the left to show the 
azimuth scale to be used. Thus, in all cases, for morn- 
ing hours the upper azimuth scale at the top or the 
lower scale at the bottom of the table is the one to be 
used. The tables are so arranged solely to save space. 
Doubling the azimuth scales need not be confusing if 
care is taken to distinguish between the types. 

For the example being considered with an azimuth 


of 30° the figures will be found on the upper azimuth 
scale at the top for morning hours, and the lower scale 
at the top for afternoon hours. At 6 a.m. the value of 
K will thus be found to be 0.666; at 7 a.m. it will be 
0.699. Enter these figures in the table and continue to 
noon, when K is 0.087. Now passing to the afternoon, 
the reading at 1 p.m. we must read under 30° in the 
lower column on the top scale, we find .132, but this is 
in bold-face type. This means that the value of K is 
zero, and we so enter it in our table. The same is true 
for all afternoon hours for the southeast wall. 

The northwest wall has an azimuth of 210° and must 
be read on the bottom azimuth scales. Proceeding in 
the same way as for the southeast wall, we find the 
columns for 210° on the bottom scales. At 6 a.m. we 
find the figure 0.666 in light-face type. Bearing in mind 
that when using azimuth scales at the bottom, light-face 
type indicates a K value of zero, we find that we have 
no values of K above zero during any of the morning 
hours for the northwest wall. When we change to 
afternoon, however, we find that at 1 p.m. we get a 
value of .132 in bold-face type. We enter this in the 
table, and continue for other afternoon hours. 

These cases illustrate the use of Tables I to IV. 
For the roof, use Table V as follows: We have already 
noted that for our example section 5 of Table V is to 
be used. Beside section 5 we find the words (Light-face 
type). This means that section 5 includes all light- 
faced type in the lower third of the table. 

In this case, for latitude 30°, read under the 30° 
column and begin at 6 a.m. This gives .17I, and since 
this is light face, include it in the table. It will be noted 
that values of light face will be found till 6 p.m. At 7 
p.m., however, we find a bold-face figure. This means 
that at 7 p.m., K equals zero for the roof. 

When the values have all been found and entered in 
the table, it will appear as follows for this example: 

Time K, K, K, K, Kr 


Eastern Apparent. S.E. SW. N.W. NE. 
Standard MeanSolar Wall Wall Wall Wall Roof 


6:30a.m,. 6:00am. 0.666 0.726 0.171 
7:30 7:00 0.699 0.605 0.382 
8:30 8:00 0.674 0.460 0.578 
9:30 9:00 0.593 0.301 0.746 
10:30 10:00 0.462 0.139 0.876 
11:30 11:00 0.289 0.015 0.957 
12:30 p.m. 12:00 m. 0.087 0.150 0.985 
1:30 1:00 p.m. 0.258 0.132 0.957 
2:30 2:00 0.331 0.352 0.876 
3:30 3:00 0.363 0.557 0.746 
4:30 4:00 0.354 0.735 0.578 
5:30 5:00 0.303 0.873 0.382 
6:30 6:00 0.213 = =0.962 0.171 


The values of I, are to be found by local observa- 
tion. If I, = 220 B.t.u. per hr. per sq. ft. at 10:30 a.m. 
on July 25, then the energy falling on the southeast 
wall is 

I,= KI. 
= 0.462 x 220 
= 101.6 B.t.u. per hr. per sq. ft. 


on the northeast wall is 
i= ee 
= 0.132 x 220 
= 29.0 B.t.u. per hr. per sq. ft. 


on the roof is 
I, = K-I. 
= 0.876 x 220 
= 192.7 B.t.u. per hr. per sq. ft. 


The southwest and northwest walls are shaded. 
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Condensate Recovery System Shows a Saving 
of $2500 per Year on a $4000 Investment 


By EARL P. WELLST 





Fig. 1. Condensate recovery equipment used in Union Guardian Building, Detroit. The meter is 
shown above the tank. A reciprocating pump is shown in the center with the centrifugal pump 
behind. The two filters appear on the right. 


Binincs that purchase steam from district 
heating plants frequently discharge the condensate to 
the sewer, thereby wasting both the water and heat 
contained in it. Many buildings use economizers to ex- 
tract the heat, but this method is inefficient. Economiz- 
ers require a temperature difference between the con- 
densate and water being heated, and this difference 
represents a large proportion of lost heat. Also, the 
maximum return of condensate occurs during the heat- 
ing-up period in the morning, when the need for hot 
water is usually at a minimum. 

A system which stores the condensate and injects it 
into the hot water system for lavatory use permits the 
maximum use of both the water and the heat contained 
in it. Such a system has been installed in the Union 
Guardian Building in Detroit during the past year and 
has proved to be successful. The system cost approxi- 
mately $4000, and the savings during the first year 
amounted to $2500. 

The general arrangement of the equipment is as fol- 
lows: Condensate from three steam meters of the De- 
troit Edison Company discharges into a 5000-gal. storage 
tank in the third basement. About half of the con- 
densate comes back at 170° from the blast heaters of 
the indirect heating system, and the other half at 90° 





tAir Conditioning Engineer, Union Guardian Building, Detroit. 


to 110° from the direct heating system. The cooler 
portion enters the storage tank near the overflow pipe, 
so that it is the first to be discharged to the sewer when 
there is an excess. 

From the outlet pipe at the bottom of the tank the 
condensate passes in turn through a small centrifugal 
pump, a gravel filter, and a reciprocating pump, 
and is discharged into a balancing tank on the top 
floor of the building, 520 ft. up. One branch on the 
riser at the 24th floor, and two branches in the third 
basement, deliver the water to the three hot water 
zones. The two lower branches have reducing valves 
which are set at slightly higher pressures than the 
pressures exerted by the house service tanks which 
supply cold water to the heaters when there is no con- 
densate available. The balancing tank, being placed 
above the highest house service tank, delivers a natural- 
ly greater pressure in the upper zone. Check valves 
prevent condensate from flowing into the cold water 
supply lines. 

The arrangement of piping after the change is shown 
in Fig. 2. The method of controlling the temperature 
of the water in the two lower zones was changed from 
the use of thermostatically-operated water mixing 
valves, with the steam left on continually, to the use 
of thermostatically-controlled steam throttling valves. 
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Fig. 2. Arrangement of piping for condensate recovery 
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This arrangement automatically keeps the circulating 
hot water at 130° when the entering condensate is be- 
low this temperature, or when the heat loss through 
the insulation, with no water being drawn, causes the 
temperature to drop. 

Control of the condensate pumps consists primarily 
of a float switch in the balancing tank, which starts and 
stops the centrifugal and reciprocating pumps simul- 
taneously. Another float switch in the basement storage 
tank prevents the pumps from starting when the tank 
is empty. 

The purpose of the gravel filter is to remove sus- 
pended rust. Sal soda and alum are fed into the inlet 
pipe of the filter, causing a flow which aids in rust re- 
moval. An excess of soda is used to offset the acidity 
of the condensate. Considerable experimenting was done 
to adjust the feed so that the alkalinity, as shown by 
methyl orange, would be raised from three parts per 
million to 20, with soda, and then reduced to 15 with 
alum. There is some variation in the feed, but it has 
been found possible to prevent the formation of red 
water, which occurs if no treatment is used, or if an 
excess of alum is used. An analysis of the condensate 
is shown in Table 1. 


TARLE 1 


CHEMICAL ANALYSES 
PARTS PER MILLION 


Condensate City Water 


Suspended matter ................6. 3.0 0.5 
Total hardness ..................05- 2.0 93.0 
Alkalinity (M) ...............c000. 3.0 73.0 
Total dissolved solids .............. 7.0 113.0 
Free carbon dioxide ................ 2.0 4.5 


While the water is comparatively pure, it has a slight, 
nauseating odor and taste, originating from oil, which 


prevents its use for drinking. A test showed that the 
taste and odor could successfully be removed with an 
activated carbon filter, rendering it fit for human con- 
sumption. However, it was decided not to use the 
condensate for kitchen cooking because of the possibil- 
ity of improper operation of the filter on the part of 
the maintenance engineers. Instead, a small instantane- 
ous heater using city water was installed for cooking 
purposes, leaving the dishwashers supplied with con- 
densate. 

Another centrifugal pump was added during the past 
winter to take condensate directly from the storage tank 
and deliver it to the pans of five air washers for hu- 
midification. The pump is operated continually when 
the outdoor temperature is below 30°, the flow to each 
washer being controlled thermostatically through pneu- 
matic valves. Thus, an additional use is found for the 
excess of condensate which occurs below 35° outdoors, 
saving steam formerly used in the tempering coils. 

The method by which the size of the storage tank 
was determined is shown in Fig. 3. Hourly readings 
of the steam flow and hot water use were made and 
graphed. It was found that the total daily hot water 
consumption was equal to the steam consumption (in 
pounds) when the outdoor temperature was about 35°. 
Graphing the steam flow for a 35° day, and assuming 
the storage tank empty before starting the heating sys- 
tem at 6 a.m., another graph was made of the accumu- 
lation of condensate at the end of each hour, less the 
hot water used during that hour. The peak of the 
storage graph showed that it would be necessary to 
store 34,850 lb. or 4180 gal. A tank 10 ft. x 12 ft. x 5 ft. 
8 in. was built of ™% in. steel plate, reinforced with 
channel irons and rods. It was covered with 2 in. 
asbestos air cell insulation and galvanized sheet iron, 
and was set on 2 in. cork. 
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Fig. 3. Graph by means of which the size of the 
storage tank was determined 
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N.E.L.A. Power Committee Reports on 
Marketing Electric Air Conditioning 


= the title of “Marketing Electric Air Con- 
ditioning” the National Electric Light Association has 
issued an 18-page pamphlet prepared by a sub-com- 
mittee of its General Power Committee. The sub- 
committee consists of H. C. Webb, Virginia Electric & 
Power Company; F. T. Brooks, Philadelphia Electric 
Company; J. A. Freeman, Public Service Company of 
Colorado, and J. W. Wrenn, Pacific Gas and Electric 
Company. 

The general purpose of the pamphlet seems to be to 
convey information concerning the present and pro- 
spective electric loads resulting from air conditioning 
installations in all kinds of buildings. This is done by 
statistics, descriptions of the power requirements of 
typical existing installations, considerable general pro- 
motional material setting forth advantages, some sug- 
gestions as to selling procedure, and bibliography ap- 
pended at the back. 

By far the greater part of the space is used for 
describing what air conditioning is, the advantages, the 
equipment, and brief descriptions of the kind of plants 
used in typical building classes. Most of these points 
are already well known to our readers. Stress is placed 
on those methods which use electric power. 

About one page is devoted to describing and analyz- 
ing the available market. In the course of the descrip- 
tion it is stated that “we have an existing load in this 
new and growing field for the application of electric 
power of over 210,000 hp., which probably represents, 


with average use, the sale of about 167,000,000 kw-hr. 
annually by electric power companies.” 

In analyzing the “available” market, the following 
statements are made: ‘ 

“Based upon recent studies of the available market 
for air conditioning equipment, representing immediate 
prospects, a conservative estimate indicates an electric 
power demand, not including residences, of approxi- 
mately 2,200,000 hp. This figure is based on the in- 
stallation of mechanical equipment to produce 1,315. 
000 tons of refrigeration, together with the auxiliaries 
necessary. This total is made up as follows: 


TONS 
TCOTINS, CU) i a ene ae eee ce arernr net 500,000 
AMEGAGCIS: <.65) 90s 5 taller 3 53sec oe erage eter ees 225,000 
RDN Ss basing sensed Srsisev'ay ecw is har'a| Rese elan ave Be 120,000 
Public BUMUGINGS ...........66 cscs csewcesse ex 20,000 
PRCRCAUTANIS oo. c 6b ko 0 wd OSs ee sew EEE 150,000 
ITSRCCHATNICOES: sce esos ese sees uoos eee ees 300,000 


“The foregoing estimate of 2,200,000 hp. of prospec- 
tive air conditioning equipment would mean an in- 
creased winter load of about 485,000 kw., with a 
consumption of about 900,000,000 kw-hr., and an in- 
creased summer load of about 1,450,000 kw., with a 
consumption of about 850,000,000 kw-hr., giving a 
total yearly consumption to be expected of approxi- 
mately 1,750,000,000 kw-hr. 

“One of the largest electric power companies in the 
middle atlantic states recently made a survey of air 
conditioning prospects in its territory, which showed 


TABLE I—Atr CONDITIONING EQUIPMENT AND OPERATION IN THEATRES 

















Con- - Kilowatt Kilowatt 
nected Maxi- Kilowatt Hour Kilowatt | Hour per 
Load mum Hours Horse- | Kilowatt per ours Horse- Hour 
No. Ref. Horse- | Kilowatt | Theatre Con-. | Months Tons power Hour Horse- per Seat wer Use of 
No. Seats Tons power | Demand | Location | sumed |Opcrated | per Seat | per Seat | per Seat power | per Month] per Month} Demand 
1 LS eee | eee x. ¥. 83,210 | 2 Seer 156 647 416 5.391 SG fscs eases 
2 1,500 102 247.5 151 Okla. 237,200 11 .068 165 158 960 14.36 87.27 1,570 
3 UU eee | ee ee Mass. 69,232 a eee 0736 40.8 555 10.2 [| eee . 
4 SAL Bee 2 Se aes Me 120.849 | Hi Speer 1230 69.5 566 5.791 ee i errr 
5 Li eee 1) ee eee. Mass. 40,940 a ee 073 23.5 322 5.875 WOO Pisciscawswts 
6 UUs eee 1 Pee Mass. 51,860 eee 0825 28.1 341 7.025 a Serene 
7 dee Ee 4 een er N. Y. 106,460 | a See see 140 $4.3 387 4.525 oe eee 
8 Le eee 1 Se PE Mass. 50,360 ae, Seer. 9775 25.6 331 6.40 i il errr 
9 2,000 73 110 63 Kansas 70,160 4 .0365 055 35.1 640 8.775 160.00 1,110 
10 2,000 125 231, 205 Okla. 101,110 4 -0625 1155 50.6 438 12.65 109.50 495 
11 dn re 295,5 169 Penn. 36,500 a eee 148 18.3 124 4.575 31.00 216 
12 2,060 125 230 168 Penn. 68,430 3 . 0607 1115 33.2 297 11.07 99.00 407 
13 2,100 180 357.5 327 Penn. 361,210) 5 .0857 170 172 1,010 34.4 202.00 1,110 
14 2,110 150 227.5 155 Penn. 121,530 4% .0710 108 $7.7 535 12.80 119.00 784 
15 SS ee 312 5 211 Penn. 130,900 ji Sere 142 59.5 418 11.90 83 6 620 
16 Je See 298 Bescntawnas N.Y 172,080 i Serene 0925 75 806 6.25 UE gl Rarer 
17 BEE: Graicacces | OS ae N. Y 116,132 a. Soe 132 48 364 4.00 a 
18 1a Ree | J Seer Mass. 167,400 i ean oe 1445 65 453 16.25 Oe - ae 
19 2,600 vi 160 127 Ohio 146,350 4 .0296 0615 56.3 915 14.075 228 75 1,150 
20 2,676 2 428. 315 Okla. 402,300 5 .0823 160 150 940 30.00 188.00 1,280 
21 Qe are LES eee Mass. 177,710 a eae 085 61 720 15.25 180.00 |.......... 
22 Ay ada re we ae N.Y 298,670 RS, EER 109 100 917 8.33 (ee ee 
23 BOD Ao cuwsiciwwre 2 | aR Pree N.Y 245,667 | ee (Seacrest 132 77.7 590 6.475 ee SA 
24 Se ee . a eer Mass. 199.400 e. Mes satiosian 1 62.3 560 15.575 ae See 
25 3,300 200 363 199 Penn. 98.445 54% . 0605 .110 29.8 271 5.425 49.25 AQ4 
26 3,339 360) 525 225 Ohio 237,000) 5 . 108 157 71 450 14.20 90.00 1,050 
27 3,000 |......... ee eee Mass. 179,600 a reer -0972 50 $13 12.50 2 ere 
28 ced Ce rn eee N.Y 223,820 Pe sMbSoucon en 139 62 446 5.167 MEE Be tiics nce 
29 SOO 1... 02.05. a See Mass. 336,100 ae re 08 67.2 840 16.800 a arr 
30 DEE Bivcsscccn GIO) Eissuskeee N Y 330,000 | Ge. (oeppreneerr 1085 58.7 541 4.89 BSCS beciccccsce 
Total...{ 77,470 {........ BBG © Bpesscnusesdssaeees 4,979,725 2 i, ee eee: ee Ser ere ron: Sewerree orc rann 
Average..| 2,582 | ........ “Le Pe, (ae eee 165,990 ps i aap nee 114 64.2 563 9 04 en) See eee 
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that the total potential air conditioning load available 
from industrial and commercial customers is equal to 
about 18% of the total connected load of those classes 
of customers. It further indicated that while the an- 
nual load factor of the total load would be somewhat 
low, nevertheless, about 75% of the demand, and some- 
what less than 50% of the current consumption, is due 
to the refrigeration and auxiliary equipment and oc- 
curs during the summer months, while about 25% of 


the demand and over 50% of the energy consumption 
would be spread over the entire year.” 

It should be noted that this analysis is another of 
those set up in terms which give no clue as to how 
soon these totals of availability may be converted into 
actuality. Quite naturally this conversion time depends 
on selling effort among other factors, but it is always 
interesting to learn how soon these developments may 
be expected to take place. 

In describing industrial plant installations an inter- 
esting graph is presented showing how the electric con- 
sumption was distributed over the year in a Philadel- 
phia installation. This graph is reproduced here as 
Fig. 1. It shows that the five winter months accounted 
for approximately 20% of the annual consumption, 
while the three summer months accounted for over 
45% of the total. This figure is presented in the report 
without comment, but an interesting analysis may be 
based upon it if one wishes to do so, for, like so many 
graphs, the interpretation can be made to suit the ob- 
jective. 

In discussing the use of air conditioning in commer- 
cial buildings, the following figures are given as the 
total number of present complete installations in cer- 
tain building types. 


"ROGRONO 65.65 sea esecsdacseecseues 300 + 
Department stores ...............- 25 (approx.) 
Office buildings ... 6. cccccccccccces 12 — 
TROUDNIMME x aca ccNasdedeeseanseusees 1 

ROGGE 50d d:Suadawacasaeswesieseaes 2 or 3 
PNG a science ussidascddevawetutedes 12 (approx.) 


The most interesting numerical data given in the 
report are tables which show the electric power figures 
in 30 theaters in various parts of the country, and in 
19 commercial buildings of four types. These are 
Tables I and II of the report, and are here reproduced 
in full. 























TABLE JI—Arr CONDITIONING EQUIPMENT AND OPERATION IN COMMERCIAL BUILDINGS 
































































































































Horsepower 
Maxi- Tons Connected Kilowatt Hour Kilowatt Hr per Month 
mum 
Floor Horse- | Kilo- Kilowatt 
Volume | Arca, power | watt Hour |Months} 1000 | 1000 | 1000 | 1000 | 1000 1000 | Per Hour 1000 | 1000 | Per 
Cubic Square | Ref Con- De- | Loca: Con- Oper- | Cubic |Square} Cubic |Square} Cubic |Squarej Horse- | Use of | Cubic | Square} Horse- 
No. Feet Feet Tons | nected | mand | tion sumed ated | Feet | Feet | Feet | Feet | Feet | Feet | power | Demand} Feet | Feet | power 
er cxcuges 15,000)....... 100 81 | Texas 7, BB a re ee ee 6.678 F. ccc: 204 y-? | ee 113.3] 170 
2 30,417 2,347} 15 24 5} 14 | Kansas 13,900 4 | .493 | 6.4 805 |10 42 | 457 568 114.2 | 1,482.5} 142 0 
3 109,200; rt |) ree 18 9 | Kansas 9,260) Yl Cee eres 165 | 2.29 85 515 1,030 21.3 | 293.7] 128 7 
4 227,000)........ 75 131 5} 48 | Cal. 44,120 ae ee ee . | ee 194 336 920 32 S I.«.- 56 0 
5 239,400} 12,350). ..... 31 14 | Kansas 19,720 a ee See -130 | 2.51 82 637 1,410 20.6 | 400 | 159 2 
6 304,875} 18,200; 50 100 64 | Kansas 66,269 5 | .164 | 2.75 | .328 | 5.50] 218 1, 43.6 | 728 | 132 6 
7 ,000}........ 90 272 210 | Cal. 131,547 @ | .1@1...... <_< | ae 146 484 625 ri 1 ee 80 7 
8] 1,200,000)........ 100 246 132 | Cal. 158,020 6 | .0835}...... 7 | haere 132 644 1,200 po S| Sey 107.3 
9] 1,613,700) 131,300} 150 |.......]....... N.Y 80,770} 12 | .093 | 1.14] .....]...... ia. ee Se 4.2 [| See 
10 | 2,963,000} 226,000) 600 |.......]....... Mich. | 1,000,000 7 yl 3) See ere Ro ee Sere 48.3 | 633 |...... 
DEPARTMENT STORES 
1] 1,794,000} 160, i OE, CLOTS ere 15,923] 12 TT BS 6 sesh cs: i | Ae) Aerie 75 8:33: .«. 
2 156,000} 9,25 50 80 50 Ohio 44,000) 4 | .321 | §.40| .513 | 8.65 | 282 4,7 550 880 70 5 {1,190 | 137 5 
3 138,000} 11,700)....... 30 20 7 | Kansas 14.847 rl Ore eee 217 | 2.56 | 107.8} 1,270) 495 717 269} 317 S| 124 
RESTAURANTS AND CAFETERIAS 
1 sk; EE) ECE 70 54 | Penn 46,659) al PCR Cer eerre . 780 |...... | eee 667 864 86.7 |...... -} i 
2] 99,000)...°.... 85 113 , we peer 20,258 y al ee, a eee eT Eceeas ya eee 179 S$} 235 | 102.0}...... 89.75 
3 29,700 2,700) 14.5) 23 17.2) Kansas 23,808 4 71 .488 | $.37 | .775 | 8.52 | 805 | 8,830) 1,035 1,390 | 201.25) 2,207.5} 258.75 
4 oo ae ee. eee eer eer 158,000) ...... eg See See pS ot ee See ee ee ee ee 
HOTELS 
1 280,000]........ 200 300 153 | Ohio 209,150} 6 14] aeaees i | Seeee 748 |...... 695 1,365 | 124.7 ]....... 116 
2 246,000 75 200 100 | Ohio 138,375 6 | .305 |....:.) .813 ]...... Lg ere 691 1,383 7) 93.8]....... 115 3 
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Fig. 1. Air view of Monroe County Home. 


Power plant and service building shown in lower right. Note spray pond on power plant roof. Right center, Unit 3; 
center, Unit 2; left center, Unit 4; upper left center, Units 5 and 6; upper center, Units 7 and 8. 


Heating and Ventilating a County Home 
with 123,000 Sa. Ft. of Radiators 


By FRANK L. WADSWORTHT 


eis old group of buildings comprising the Monroe 
County Home, Hospital, and Penitentiary, Rochester, 
N. Y., were built about 75 years ago, and have become 
obsolete and inadequate in many respects. 

Six years ago the children’s hospital and nurses’ 
home at the Monroe County Tuberculosis Sanatorium 
(known locally as Iola Sanatorium) were built, the 
boiler house enlarged, and new boilers and refrigerat- 
ing equipment installed. The entire heating system at 
Iola was revamped, and an increase in the electric ser- 
vice from the power company was found to be neces- 
sary. Further additions to this institution were com- 
pleted last year. 

It had originally been planned to remodel and add 
to the existing county home and hospital, and to double 
their capacity, but it was found upon investigation that, 
due to extremely thick masonry walls and heavy wood 
construction, modernizing these buildings would be very 
expensive, and construction of the new units on avail- 
able land adjacent to Iola Sanatorium proved to be 
more expedient. These are nearing completion. 

The project was divided into a number of separate 
units (see Table 1) to enable more contractors to work 
on the job, and also to make the several contracts of 
such size that local contractors could handle them and 





tEngineer, Staff of Siegmund Firestone, Architect and Consulting En- 
gineer, Rochester, N. Y. 


thus eliminate out-of-town competition. Local con- 
tractors were successful bidders in all cases. The ac- 
companying plot plan shows the location of the various 
parts of the construction, the new group being to the 
west of East Henrietta Road. 


Size of the Plant 


Radiation in the existing group (lola) amounts to 
48,000 sq. ft., bringing the total for the entire institu- 
tion to 123,262 sq. ft., requiring 30,815 Ib. of steam per 
hour for peak load in zero weather, based on a con- 
densation rate of % lb. per sq. ft. of radiator per hour. 
Hot water requirements for the new buildings total 
12,000 gal. per hr., maximum, and for the old sana- 
torium, 8000 gal. per hr., maximum. Approximately 
21,120 Ib. of steam are required per hour to heat 20,000 
gal. of water from 40° to 180°. The total peak steam 
load is therefore 51,935 lb. per hr., exclusive of feed 
water heating. 

Since the same power plant serves both the new 
county home and the tuberculosis sanatorium, an out- 
line of the Iola Sanatorium and its piping system, par- 
ticularly through the tunnels, will be given first. 


lola Sanatorium 


Until about six years ago, the Iola Sanatorium con- 
sisted of the power plant and laundry, service building, 
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TABLE 1 


DIRECT 
RADIATION OR 
EQUIVALENT 
‘Unit No. DESCRIPTION (Sq. Fr.) 
1 Addition to Iola power plant and tun- 
nel connecting to administration and 
women’s building. ..........ccccccces — ceeees 
2 Administration and women’s building. 
Four stories, accommodating 200, also 
female help, matron, etc. One floor di- 
vided into 28 rooms for married 
COUMIEB oo ccc nccccccccreccsccccccece 16,134 
3 Men’s building. Four stories, accom- 
modating 692. Quarters for male help 21,325 
4 Infirmary. Six stories, normally ac- 
commodates 400. Additional story in 
tower ii GOMIEF. «. .... 6 ccc csc wcccccen 25,100 


5 Nurses’ home. Four stories, accom- 
modating 85 nurses, matron, assistant, 
Ce get okt ad oer e the eee ea aes 5,860 
6 Service building. One story, contain- 
ing garage, laundry, bacteriological 





laboratory, and shops............... *6,843 
7,8,9,10 Include dwellings, grading roads, etc. 
The dwellings have separate heating 
plants. 
Foetal radiation... ... 6s. ccc cscs. 75,262 


*Includes 24 unit heaters equivalent to 5660 sq. ft. of direct steam 
radiation. 


superintendent’s residence, pavilion B, infirmary, ad- 
ministration building, in which was the nurses’ dor- 
mitory, pavilion C-1, and pavilion C-2. 

When the children’s hospital and nurses’ home were 
planned, it became necessary to increase the capacity 
of the boiler house. Of the three, 150 hp. horizontal 
return tube hand-fired boilers then existing, one had 
been condemned and the other two were to be assigned 
a reduced working pressure, due to old age, so two 
2500 sq. ft. cross drum water tube boilers were installed. 
Also, the ammonia refrigeration plant was located in 
the basement of the infirmary, constituting a serious 
hazard to the three floors of bed patients upstairs. 
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Fig. 2. Plot plan of the Monroe County 
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In addition, the existing underground tunnel connect- 
ing the power plant with the several buildings was 
small, being 6 ft. high by 4 ft. wide, with steam and 
return lines on one side, and electric feeders (not in 
conduit) strung along the other side. These constituted 
a source of danger, and being already loaded to capac- 
ity, new ones were necessary for the increased load. 
It was decided, therefore, to abandon the old tunnel 
and construct a new one to connect all the buildings 
and have it sufficiently large to be used as a passage- 
way between buildings. All washing for Iola is trucked 
through the tunnels to the laundry which has been lo- 
cated over a portion of the power plant. 

There is a total of 1850 ft. of tunnel at Iola, the 
passage being 8 ft. high by 7 ft. wide from the power 
plant to the infirmary, and then down to the children’s 
hospital, with an 8 ft. high by 6 ft. wide tunnel extend- 
ing to the nurses’ home. Branch tunnels 8 ft. high by 
5 ft. wide connect the main tunnels to the service build- 
ing, pavilion B, the administration building, pavilion 
C-1, pavilion C-2, and to the new staff home, which 
was built last year. The steam, return, hot water, and 
circulating lines to the superintendent’s residence are 
carried underground from the main tunnel in a 12 in. 
conduit, and the cold water and gas service lines are 
buried in the ground. Piping through all this tunnel 
system was complicated by change of grade and ex- 
pansion and contraction. 

To conserve space and make a neat installation, all 
piping was installed on the tunnel ceiling. To provide 
both ventilation and access to valves and expansion 
joints, six penthouses were built, approximately 9 ft. 
x 9 ft. outside measurement, and projecting about 6 ft. 
above the ground. These have had shrubbery planted 
about them and are not conspicuous. They are of con- 
crete, with concrete, tar, and gravel roof, and steel sash 
on four sides, one of which is hinged so that an engi- 
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neer or maintenance man can enter from outside and 
work from above the pipe. All expansion joints and 
sectionalizing valves are located at these penthouses, 
and any section of line between any two penthouses 
can be shut off temporarily for repairs. 


Pipe Supports 


Pipes are supported as follows: Pieces of 2% in. x 
4 in. galvanized flats 14 in. long were placed in the 
tunnel wall forms before the concrete was poured, 8 in. 
in the concrete and 6 in. projecting into the tunnel, the 
projecting portion being drilled 13/16 in. for a 34 in. 
bolt. These flats were placed 7 ft. from the tunnel 
floor, and spaced at not greater than 10 ft. centers. 
Across the tunnel, resting on these flats, were placed 
314 in. x 3 in. x % in. angles, with the 3% in. leg down, 
the ends being notched with a U instead of drilled to 
facilitate sliding in place, and fastened with the 34 in. 
bolts previously referred to. After pipes were in place, 
steel plates 6 in. wide by % in. thick were notched out 
to fit the various lines and bolted to the vertical legs of 
the angle supports to form guide plates to keep all 
pipes in alignment. At anchor joints, heavier and wider 
flats were used, and 8 in. channels laid across with 
flanges down. Pipes were anchored to these channels 
with U-bolts, varying in size to suit the individual line. 

Double slip expansion joints with 4 in. travel on each 
end and base anchors were placed at each penthouse, 
secured to 8 in. H-columns extending horizontally 
across the penthouse with ends laid 8 in. into the con- 
crete walls and securely anchored into them. The bases 
of the expansion joints were bolted to the underside of 
these H-sections, the smaller joints being shimmed 
down so that the bottom of all pipes would be level 
and ride on the hangers. In addition, planks can be 
laid across the column sections for men working in the 
penthouse. There are two rows of expansion joints in 
each penthouse, those on adjacent lines being staggered 
to allow for joint packing operations. 

Referring to the plot plan, and starting at the power 
plant, we proceed upgrade through the tunnel to the 
first turn and anchor all lines. Expansion toward the 
power plant is taken care of there by change in direc- 
tion of the pipe. The first set of expansion joints is at 
penthouse No. 1. Midway between penthouses No. 1 
and 2, all pipes are anchored. Penthouse No. 2 is lo- 
cated at the intersection of the branch tunnel to pavilion 
B, and branch lines to pavilion B are taken off service 
outlets in the expansion joints. At the point where the 
tunnel leading down to the children’s hospital branches 
off to the right, the lines are again anchored. The new 
branch to the staff home is also taken off at this point, 
bearing to the left. Where the tunnel changes direction 
near the infirmary, a set of single expansion joints was 
placed, and a short distance beyond this point the lines 
enter the infirmary building. 

Returning to the intersection just described, we pro- 
ceed downgrade toward the children’s hospital where 
the line to the administration building branches off. 
These lines are taken off with swing joints. Expansion 
joints at penthouse No. 4 take care of the lines in this 
section of the tunnel, with anchors at each end of the 
line. 

Branch mains extending up to pavilions C-1 and C-2 





and the nurses’ home are taken off service outlets on 
the expansion joints at penthouse No. 4 and anchored 
shortly after changing direction. 

At the entrance to pavilion C-1 is penthouse No, § 
and another set of expansion joints, and a similar ar- 
rangement is located at the entrance to pavilion C2 
where penthouse No. 6 is placed. Midway between 
these two joints, and also at the entrance to the nurses’ 
home, all pipes are anchored. 

The grades are such that all returns, excepting those 
from the children’s hospital, flow back to the power 
house by gravity. While the returns from pavilions C-] 
and C-2 and the nurses’ home have to flow up-hill for 
about 140 ft. while going through the section of tunnel 
leading from the children’s hospital, the elevation of 
these buildings is so much higher that the head over- 
comes the pocket in the return lines. This return js 
carried along the tunnel wall through this section with 
lift fittings installed at the intersection with the main 
tunnel. 

Steam leaving the power plant at 100 lb. pressure is 
carried to the various buildings through two lines, one 
6 in., and the other 3 in., for winter and summer use, 
respectively, and is reduced at each building to 40 lb, 
for kitchens and sterilizers and to % lb. for heating. 
The 100 lb. pressure was adopted so as to permit the 
use of standard weight pipe, fittings, and valves for 
125 lb. working pressure. 

All high pressure returns are trapped to flash tanks 
venting into the heating system, and flash tanks trapped 
into the vacuum returns. Returns from the children’s 
hospital are pumped back up-hill through the tunnel to 
the main intersection, where they connect into the grav- 
ity line, which in turn connects to steam-driven vacuum 
pumps in the power plant, so that the entire institution 
is On a vacuum heating system. 

Hot water is circulated from the power plant through 
a 4 in. line on a loop system in and out of each building, 
with by-passes at strategic points, so that any building 
may be cut out without interference with the rest of 
the system. After leaving the last building, the loop 
becomes a 2 in. circulating line back to the pump in 
the power plant. Water leaves the power plant at 
180° and after passing through about 4000 ft. of pipe, 
returns at 170°. 

A study of present and anticipated power needs re- 
vealed that it would be more economical to produce 
power than to purchase it from the utility company, 
especially in view of the heavy demand for low pres- 
sure steam. 

During the past winter up to May 1, there was never 
sufficient low pressure steam to fulfill the heating re- 
quirements, and live steam, via reducing valves, was 
required to meet the demand. Of course, full heating 
and electric load will not be experienced until next 
winter. However, an emergency standby power service 
is maintained and enough purchased power used to 
consume the demand charge. The power plant was en- 
larged to meet the new conditions, and two additional 
cross drum water tube boilers were installed. These 
have rear water walls and air-cooled side walls, and 
each has 5510 sq. ft. of surface. They were built for 
200 lb. water gauge. 


Electric power is supplied by two 500 kw. turbo- 
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Fig. 3. Close-up of radiator in assembly hall. Due to limited 
size of radiator enclosures, valves were placed outside to 
allow more room for radiators inside 


generators, operating at 3600 r.p.m. ‘Turbines are 6- 
stage automatic extracting, and are operated condens- 
ing. They carry full load with steam at 175 lb. pres- 
sure at the throttle, and extract all steam at 20 lb., 
with the exception of 1200 lb. per hr. to keep the lower 
stages cool. At full load, these turbines pass 25,000 Ib. 
of steam per hour, 23,800 lb. of which can be bled at 
20 Ib. pressure. 

A 12 in. extraction line from each turbine connects 
into a 12 in. header from which a 6 in. and two 5 in. 


} 





Fig. 4. Radiator in detention ward, Unit 4. When completed 

will be covered with reinforced steel plate locked access 

door. Asylum-type grilles will be placed near floor for in- 

take, and similar grille near ceiling for outlet. By remov- 

ing steel cover, radiator and all piping may be removed 
and replaced without tearing out any wails 


lines lead to the three hot water storage heaters. Two 
of these heaters also have high pressure connections 
from the 100 lb. main for use in case of a shortage of 
low pressure steam. The feed water heater is supplied 
with steam at 8 lb. pressure through either or both of 
two 6 in. reducing valves from the 20 Ib. extraction line. 


(To be continued ) 





Hill Investigates Effects of Electric Heating 


Prof. Leonard Hill, the English scientist who for 
some years past has been carrying out important ex- 
periments in domestic heating and ventilating, has an- 
nounced that he recently made the curious discovery 
that the prickly sort of heat felt on facing an electric 
heater is “notably relieved on bringing close to the face 
an incandescent lamp screened by a sheet of glass. The 
one set of rays acting on the skin antagonizes the other 
set.” The effect, however, does not result if a sheet 
of gelatine or cellophane is substituted for the glass 
screen. The lamp and the screen in front of it are, of 
course, so placed as not to shade the heater. Professor 
Hill also finds that the rays from an electric heater or 
dark source of heat cause congestion of the nose and 
feeling of stuffiness as a result of acting on the skin 
reflexly. This is not the case with everybody, but those 
who have a deflected septum and some nasal obstruc- 
tion are particularly susceptible to this congestion. 
Those with widely-opened noses may be made sensi- 
tive by means of a screw nose-clip adjusted so as par- 
tially to obstruct their noses. The rays from an in- 
candescent lamp also counteract these “nose-closing” 
rays, and in this case the counteracting rays may act 
on a part of the skin other than that irradiated by the 
electric fire. A square inch of skin suffices to obtain 
the reflex on the nose, and the sources of the rays may 
be put many feet away. The sensitivity of certain 
people to these rays is very great. 

“Cooling the face prevents the nose-closing effect,” 
Professor Hill continues, “hence the importance of ven- 


tilating rooms with cool air. The skin when wet with 
perspiration is protected from the ‘nose-closing’ rays, 
and it is noteworthy that a screen of invisible vapor 
rising from a bowl of water set in front of an electric 
fire or dark source of heat has the same protective in- 
fluence. As the bowl, to be effective, must be placed 
between the source of heat and the skin, its influence 
is not due to a general humidification of the air of the 
room. It is remarkable that a dense cloud of steam, 
or a layer of water, does not protect the skin from the 
‘nose-closing’ rays. The Ilford screen used for the won- 
derful new infra-red photographs transmits infra-red 
rays which are not scattered by the mist in the atmos- 
phere. This screen permits the ‘nose-closing’ rays to 
pass and cuts out the ‘nose-opening’ ones; so also do 
screens of cellophane and horn. Glass, on the other 
hand, absorbs most of the ‘nose-closing’ rays and lets 
the ‘nose-opening’ ones through. Spectroscopic study 
of the screens shows that the ‘nose-opening’ rays be- 
long to a group about 20,000 to 30,000 Augustrom units 
in the region of the shorter infra-red rays. 

“Sources of heat like the open fire or modern gas 
heater are pleasant because they give off these benefi- 
cent rays in sufficient quantity. Electric heaters can 
be made as pleasant by putting more current through 
the wire and so making them bright instead of dull 
red. The use of the bowl of water in front of stoves 
can be shown, and the need for ventilation of all rooms 
with cool air made evident by very simple experi- 


ments.”—A. C. Blackall, London. 
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High Vacuum Gives Better Boiler Efficiency 
Under Normal Loads 


By R. A. NORMANT 


Results of tests show that the higher the vacuum the better the boiler 
efficiency under light loads. Since the tests cover low pressure steam 









heating boilers which operate at or less than half their rating the greater 
part of the year, thisidea is of considerable interest to operating engineers. 


For a number of years the university with which 
the writer is connected has received requests for in- 
formation as to the performance of heating boilers 
when operating at high vacuums. Not being able to 
find such information in the form suitable to our needs 
we decided to run a series of tests with the thought 
that the information would be of interest to heating 
engineers. 

The tests were made on a gas-fired steam boiler, gas 
being used because of the convenience of firing. City 
gas with about 535 B.t.u. per cu. ft. heating value was 
used. The arrangement of the apparatus for the testing 
followed the method recommended by the American 
Gas Association. 

Forty-four separate and complete tests were run. The 
duration of tests was three hours. The vacuum main- 
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tained for each load was kept practically constant, 
There were six different loads carried, 17, 30, 47, 60, 
78 and 100% of the boiler rating. For each of these 
ratings the different vacuums carried were approxi- 
mately 0, 5, 10, 15, 20 and 25 in. of mercury. 

The room in which the tests were conducted was sub- 
ject to wide variation in temperature due to weather, 
A room temperature variation of as much as 30° was 
recorded when comparing runs on different days. A 
correction was made for this variation on those curves 
affected by temperature differences. 

In Figs. 2, 3 and 5 the number of the curve refers 
to the load in per cent of boiler rating as follows: 


1 — 100% 3 — 60% 


5 — 30% 
2 1% 4— 47% 


6 —17% 


Fig. 1 shows how the efficiency varies under varying 
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loads for a given pressure. The high vacuum curve 
shows the highest efficiency, nearly constant through- 
out the load range. 

Fig. 2 shows the effect on efficiency by varying the 
vacuum. These curves indicate that with light loads 
high vacuum produces better boiler performance. 

The curves plotted (Fig. 3) between temperature 
difference and vacuum show declining temperature dif- 
ferences with the higher vacuums which account for a 
large part of the improved operating performance. This 
saving effect is better shown on Fig. 5 which indicates 
that the heat loss in the chimney gases per cubic foot 
of gas burned tends to approach a common value as 
the vacuum increases. 
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Where varying vacuums are used for controlling heat- 
ing systems to meet the varying weather conditions, the 
tests show boiler performance in favor of such a method. 

In these tests no attempt was made to determine the 
cost of maintaining the variable pressures. This item 
would depend very largely on the tightness of the 
system. 

The tests were conducted during the summer of 1930 
by Wallace H. Martin of Corvallis, Oregon, under the 
direction of the mechanical engineering department co- 
operating with the Engineering Experiment Station of 
Iowa State College. For this work Mr. Martin received 
graduate credit toward his M.S. degree in mechanical 
engineering. 





Trap Not Always at Fault 


— who have had occasion to work with 
heating systems may find the following incident helpful 
during the coming heating season: 

An engineer for a 40-story skyscraper some time 
ago installed an inverted bucket trap of proper capacity 
at the base of the main steam header which supplied 
the heating radiation. This steam for heating was pur- 
chased from a central heating company which delivered 
it at a uniform pressure of 125 Ib. A reducing valve 
was used to let the steam into the building. In cold 
weather the reduced pressure would drop as low as 30 
Ib., but in warm weather the pressure would be as high 





as 50 lb. On warm days the trap operated perfectly, 
but when the pressure dropped below 37 lb. the trap 
ceased to operate. 

This mysterious behavior pointed accusingly toward 
the trap until the real cause was discovered. Here is 
how it happens: Fairly dry steam expanded from 125 
lb. to 30 Ib. will gain about 15° of superheat and, con- 
sequently, there is no condensate to remove from the 
supply header. But when reduced to only 50 lb., there 
is little, if any, superheat and a normal amount of con- 
densation occurs in the header.—T. H. Rea in the Arm- 
strong Trap Magazine. 
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Operating Economy Obtained by Use of 


Boiler Room Instruments 


By JOHN 


® recent years, the increasing cost of operating 
buildings is making it difficult for the majority to make 
expenses. The number going into receivership through- 
out the country is conclusive proof of this fact. It is 


tChicago, Ill. 





Sufficient space behind the boiler makes it possible to 

clean boiler fire tubes easily and quickly. Overlooking 

this feature means that 10% to 15% of the fuel burned 
will go up the chimney. 
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bringing about a realization that economies must be 
effected wherever possible in order to survive. The 
amount of fuel consumed per season is compelling more 
thought now than ever before. 

Consequently, both designing and operating engi- 
neers are giving more attention to the proper use of 
equipment which is available for utilizing the fuel 
burned in the heating system with maximum economy, 
The use of instruments as an aid to the efficient oper- 
ation of plants is receiving attention in places where 
previously such devices were not even considered. In 
short, recognition is being given the fact that relatively 
small investments in first costs of instruments more 
than pay for themselves in operation. 

One of the important advantages of instruments in 
connection with the heating system of buildings is that 
it enables the operator to keep records which will en- 
able the management and the engineer to determine 
whether the system is being well operated. Otherwise, 
this can be determined only through tenant complaints 
or excessive costs. 


What One Building Manager Did 


These points can be better illustrated by an actual 
example. The management of a group of buildings in 
Chicago observed that the fuel costs in some of the 
smaller buildings were higher than in larger buildings. 
An investigation showed that some of the firemen were 
far more careful than others, but that due to faulty 
design some were hampered by such obstacles as in- 
sufficient space back of the boilers to clean the boiler 
flues. 

It was decided to overcome these shortcomings on 
the next project, a new hotel building. The supervising 
engineer, a practical man, was told to cooperate with 
the architect’s office and make such suggestions as he 
felt necessary. 

While this Chicago building is not particularly ex- 
ceptional, yet it is unusual in that effort was made at 
the start toward economical operation. Many of the 
recommendations made by the supervising engineer 
were objected to by the architect on the claim that it 
would raise the cost of the building. The points insisted 
on, and finally incorporated in the heating system, are 
of interest: 

1. A sub-atmospheric steam heating system was in- 
stalled. This system was more or less new at the time, 
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but showed possibilities as a fuel saver over the ordi- 
nary vacuum return system. ) 

2. Sufficient space was provided in the back of the 
boiler so that the flues could be cleaned with a single 
rod flue scraper. 

3, A separate pump room was provided for all pumps 
away from the boiler room. 

4. Riser drip traps ending at the fourth floor were 
placed in the basement where they could be inspected, 
‘nstead of installed in concealed compartments on the 
ceiling of the third floor. 

5. An instrument panel was provided in the boiler 
room with a number of essential instruments placed 
upon it to make it possible to maintain efficient oil firing. 


The Instrument Panel 


To make possible the obtaining of operating data the 
instrument panel was installed in front of the boilers. 
The instruments on the panel indicate the outside and 
inside temperatures, and steam pressure on one chart. 
The COs meter indicates and records the flue gas con- 
tent. Two additional thermometers record the temper- 
ature of the flue gases. Inclined tube gauges show the 
draft of each boiler at all times. ‘Two compound gauges 
at the top of the panel indicate the steam header pres- 
sure and the vacuum in the return mains. 

There are three fireman shifts. Each was told to fire 
according to the instruments. While they have other 
duties to perform they must make observations not 
more than an hour apart. It was decided to have the 
controls semi-automatic. Each man is held responsible 
for the amount of oil burned during his shift. 

Instrument control eliminates guessing. The oper- 
ating engineer has instructed each of the men as to the 
proper firing methods. They were told to watch the 
CO. meter, and that for best operation a 12% to 14% 
reading was desired, and the air intake controlled ac- 
cordingly. This, however, will vary with the load de- 
mand, wind direction, wind velocity, all of which will 
exert an outside influence. With small loads on a mild 
day, a CO» of 10% would be expected. 

The outside and inside temperatures are watched, 
and the steam pressure regulated according to the de- 
mand. Oil burners are adjusted as needed, making it 
possible to burn a minimum amount of fuel. The ease 
with which oil can be consumed requires constant at- 
tention. Steam pressures are varied with weather con- 
ditions by readjusting the weights at the pressure re- 
ducing valve. 


Stack Temperatures 


Ample space provided behind the boiler makes flue 
cleaning possible within 15 min. The value and the 
necessity of cleaning the boiler flues daily was demon- 
strated to the firemen by not cleaning them for a week. 
It was observed that the flue gas temperature rose 
around 20° daily, or a total of 100° in less than a week. 

Average stack temperatures around 240° prevail 
most of the time, but fluctuate to 300° depending upon 
conditions. Thus, the recording thermometer made the 
firemen realize that the order to clean the flues daily 
was not given merely to keep them busy, but that ac- 


tual results are made possible in fuel saving. Greater 
heat absorption takes place when flues are clean and a 
low stack temperature is carried. 


Oil Measurements 


When each man starts his shift he measures the oil 
used in the previous period and turns in his readings 
without knowledge of the other men’s figures. This 
plan avoids faking in the actual amount of oil used per 
shift, which was experienced at first. A sample record 
of this is tabulated below. 


Tuesday—March 1, 1932 
5 a.m. — 33% in. (start) 
Noon — 31% in. 
3 p.m. — 31 in. 
11 p.m. — 28% in. (off) 
Wednesday—March 2, 1932 
5 a.m. — 28% in. (start) 


The measurements are taken by dropping a calibrat- 
ed stick through the manhole at the top of the rectang- 
ular 7,000-gal. oil storage tank. The use of the gauge 
on the board for this purpose was abandoned due to 
inaccuracies in readings. 





Mounting important instruments on a single panel makes it 
possible to study the varying conditions at a glance. 
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The operating engineer then tabulates this informa- 
tion in a record book and converts the readings to 


gallons, with outside temperatures for comparison. 


December 1 


435 gal. used. 
Max. temp. 39° 
Min. temp. 33° 


December 2 


570 gal. used 
Max. temp. 28° 
Min. temp. 6° 


December 3 


370 gal. used 
Max. temp. 30° 
Min. temp. 7° 


Analyzing Charts and Operating Data 


From a study of the outside temperatures, steam 
pressure maintained, inside temperatures, COs, and 
flue temperature charts, the operating engineer can 
fairly well determine how attentively and efficiently the 
boiler was fired. Any unusual changes or conditions 
are noted on the recording charts. With this procedure 
the full value of the instrument indications are derived 
and a return on the cost of the instrument panel is 
realized. 

The data are finally transferred to the daily heating 
record and fuel consumption chart. The chart is a 
month’s record of the amount of oil used, shown graphi- 


An instrument in fro 

boilers makes its in 
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We i with weather conditions 
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cally, based on the averages above or below the amount 
consumed on corresponding days of preceding years, 
Only the actual data required are kept, which simplifies 
the procedure of keeping records. 


Heating Seasonal Record 


The following record gives the total fuel oil consump- 
tion for each heating season, along with the cost of 
heating each square foot of radiation based on the cost 
of the fuel oil.? 


Sa. Ft. of Total Cost of Fuel Oil 

Dir. Rad. Gallons for Each Sa. Ft, 

Installed Purchased of Dir. Rad. 
Aug. 1928 to June, 1929 18,000 89,485 21¢ 
Sept. 1929 to June, 1930 19,200 80,012 18¢ 
Sept. 1930 to June, 1931 19,200 75,790 17¢c 
Sept. 1931 to June 1, 1932 19,200 68,158 16¢c 


The heating system was put into operation one 
month ahead of the required month the first year to 
facilitate the drying out of the building. It is estimated 
that it took about 5000 gal. of oil for this purpose. It 
is noted that in the succeeding year less fuel is used. 
Additional radiation was installed in the penthouses the 
second year. A better fuel record was partly made 
possible through a more complete understanding and 
maintenance of the system. 


‘Editor’s Note: An additional column would prove of value in some 
cases. This would show the fuel used per degree day, thus eliminating 
the variable of the weather. For example, in the above case, the total 
gallons of oil per degree day for each of the four years was 13.9, 12.9, 
12.8 and 13.0, respectively, showing that the fuel consumption was 
quite consistent during the past three years. 





CO, content of the flue gas, as recorded by the CO, meter, indicates that good operation is being obtained. 
If the figure drops much below 12%, reasons should be looked for. 
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A modern sub-atmospheric steam heating system is 
installed. An overhead piping arrangement is made 


An average flue temperature curve 
taken from the recording thermom- 
eter. Poor heat absorption is easily 
detected by rising temperatures. 


from the 20th floor down to the fourth floor. The first 
three floors are heated with upfeed risers. 


Boiler Operation 


The firing of the boilers is started at 5 a.m. Steam 
at atmospheric pressure to 2 lb. is carried through the 
supply mains and is maintained for an hour during the 
heating-up period. Between 6 and 7:30 the steam 
pressure is reduced to atmospheric pressure or below, 
usually around 5 in. of vacuum at the steam supply 
mains. 

After that the steam is circulated at sub-atmospheric 
pressures, ranging from 10 in. to 18 in. of vacuum. The 
latter figure is maintained most of the time throughout 
the greater part of the season. At 11 p.m. or 12 p.m. 
the oil burners are turned off for the night. 





Cash Profits Through Modernization 


The “modernizing” wave that is sweeping the coun- 
try is developing an exacting tenantry. To meet this, 
many thoroughly substantial buildings in good loca- 
tions are deeming it necessary to modernize exteriors 
and remodel and redecorate lobbies and floors in most 
radical fashion. These outlays of cash will doubtless 
prove profitable in most instances, but good business, 
particularly in these days of tight money, demands 
that the building manager analyze most carefully the 
possible returns from each of various forms of modern- 
izing, and spend his modernizing money where it will 
best manufacture cash profits. 

Many managers keenly alive to the eye appeal of 
building exterior and interior decoration fail to realize 
the costliness of obsolescent equipment, yet this equip- 
ment (rarely seen by the manager and never by the 
tenant) may be the deciding integer in both profitable 
operation and tenant satisfaction and permanency. Any 
building erected ten or more years ago can decrease 
operating and maintenance costs and increase rental 
income by modernizing its mechanical equipment. 

Here also careful analysis is necessary to determine 
what equipment will best manufacture cash profits 
through modernization. Modernity in lighting fixtures 
is selected by some managers because of the relatively 
small cash outlay involved, and because of a self-evi- 
dent eye appeal. It must be remembered, however, 
that while this expenditure does give eye appeal value 
and has a measure of attractiveness for the tenant, it 
is not one that reduces operating and maintenance 
costs. Partial or complete modernization of the elevator 
plant, on the other hand, may in some cases, dependent 
on power used etc., manufacture cash profits through 
reduced operating costs. Too often the attention of the 


building manager is focussed on soaps, toilet supplies, 
the turning off of electric bulbs here and there, etc., 
etc., which while they are items to be watched, and 
watched carefully, are in the aggregate minor matters 
compared to the items named. 

A type of equipment which offers outstanding oppor- 
tunities for manufacturing cash profits through mod- 
ernization is not receiving the attention it deserves, 
although its operation usually averages from 5% to 
15% of the total operating cost, and an appreciable 
saving in operation would immediately be reflected in 
increased net profit. 

We refer to the heating system. This all too fre- 
quently does not come into the analysis of moderniza- 
tion values, yet both because of its being one of the 
large items of operating (and maintenance) costs, and 
because of the period of time covered by the outlay, 
it really is a major value. 

The neglect of so important a phase of operation and 
management is perhaps due to (1) the non-visibility 
of the equipment. It is hidden in the basement or sub- 
basement and rarely seen by the manager. (2) Heat- 
ing is an unfamiliar subject in which he has little or 
no training. It involves operations which do not come 
under his daily observations, as do other phases of his 
management, and he mentally sees these operations as 
something too technical for him, so he focuses his atten- 
tion on visibilities that are part of his daily contacts. 

It is well that this erroneous viewpoint and attitude 
is more and more being discarded, and that undreamed 
of profits are being manufactured today by managers 
who investigate, and act on, modernization of the heat- 
ing plant.—Oliver ]. Prentice, in Heating and Piping 
Contractors National Association Official Bulletin. 
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Making the Rounds with a 
SERVICE Man 


By V. D. Milliken 


Doc White is the service engineer for a large contracting 
organization, and many of his problems have to do with 
troubles encountered with vacuum heating systems, 
especially those where the pump has been improperly 
selected or installed. McKay is his new assistant and 
Doc has been training him to handle work similar to 
his own. In this installment, Doc describes the different 
kinds of pumps. 


Part VI 

Doc and Mac, having followed up all the trouble 
calls which were reported to them, returned to the 
office. 

“Well, Mac,” said Doc, “do you find this sort of 
work interesting?” 

“T sure do,” replied Mac. “I have 
absorbed a lot of information about — ream 
vacuum heating systems, but I am ; 
rather lame on the operating prin- mw 
ciples of the various types of vacu- 






AIR VENT 


Separ: 


ate in the following manner: Air and water are re. 
moved from barrel number one, in which a vacuum js 
maintained, to barrel number two, which is open to 
atmosphere. The air separates from the water in barrel 
number two and water is pumped from this barrel to 
barrel number three. Is that clear?” 

“Perfectly,” replied Mac. 

“Good,” continued Doc. “The second classification 
covers pumps which separate the air from the water 
under vacuum. In this classification, separate air and 
water pumps are used. The air pump discharges the 
air and the surplus operating water from barrel number 
one, which is maintained under vacuum, to barrel num- 
ber two, which is open to atmosphere. Barrel number 
two is equipped with a float-operated 
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um pumps.” an 8 wanze Pune 


y . 71° Pumps Se iMG AiR From WATER UNDER ATMOSPHERIC CONDITIONS. 
“We'll go into that next. While I pice 7 oe 


am dictating some letters, read this little booklet which 
describes all makes of vacuum pumps.” 

Doc left the room and Mac devoured the contents 
of the booklet greedily. When Doc returned he said, 
“Let’s get down to business,” and wrote the following 
classification on a sheet of paper: 


1. Vacuum pumps separating air from water under 
atmospheric conditions. 
a. Water piston pumps. 
b. Stationary jet pumps. 
c. Rotary jet pumps. 


2. Vacuum pumps separating air from water under 
a vacuum. 


“Now, Mac, there are two general classifications of 
vacuum pumps, as I have noted. The easiest method 
to describe the difference between these two classifica- 
tions is to draw three barrels. That is, on paper. I 
express myself in a clumsy manner occa- 
sionally, but in this instance, my clumsi- 
ness has started me wondering if Charlie, 
the originator of the barrel system, got his 
inspiration from drawing barrels on ice. 
Well, anyway, here are three barrels. 
Barrel number one represents the return 
line and receiver of the pump, barre! 
number two represents the air separating 
chamber, and barrel number three repre- 
sents the boiler. Pumps in the first classi- 


Recewer 


water under atmospheric conditions, oper- 











valve which opens as the excess op- 
erating water accumulates, thereby 
~ permitting this water to drain back 
ane BoiLer r" 
into barrel number one. The water 
) pump removes the water from barrel 


Oexan Fuse Ame number one, under vacuum, and dis- 
charges it to barrel number three. 
When I stated that the latter classification of pumps 
separates the air from the water under vacuum, I was 
referring to the separation which takes place in barrel 
number one where most of the separation occurs. You 
will note that air is liberated under atmospheric condi- 
tions in barrel number two, therefore, strictly speaking, 
all of the air is not separated under vacuum.” 

“Does it make any difference whether you separate 
the air under vacuum or under atmospheric conditions?” 
asked Mac. 

“There are several ways to remove air from water,” 
replied Doc, “just as there are several ways to skin a 
banana. The important point is to skin the banana 
properly regardless of the method.” 

“I now understand in general how the pumps work,” 
said Mac, “but how do they produce a vacuum?” 

“The water piston pumps produce a vacuum by 
means of pistons of water which, relatively speaking, 
recede in cylinders, thus producing a vacuum be- 

hind the pistons. I say ‘relatively 


fue Vent speaking’ because the pistons of water 


theoretically remain stationary while the 
cylinders move, thereby producing the 
same results as if the pistons were re- 
ceding in stationary cylinders. The pis- 








tons of water remain stationary because 
they possess inertia. ‘To demonstrate 
this, set a tumbler of water on a sheet 
of paper which is placed near the 


Bower Faso Pune edge of your desk. If you jerk the 
fication. which separate the air from the Pumps Separating fir From Water UNDER VACUUM. 


sheet of paper very quickly, you will 
remove it from the desk but the tum- 
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bler of water remains unspilled on 
the desk because the paper does not 
impart sufficient force to the tumbler 
of water to overcome its inertia when 
jerked quickly. Now, take a short piece 
of small pipe and by holding it in a 
vertical position with your thumb over 
the bottom end of the pipe, fill the pipe 
with water. You now have a cylinder 
filled with a water piston. The water 
piston possesses inertia just as the 
tumbler of water possesses inertia. If 
you jerk the pipe vertically downward, 
the piston of water will remain rela- 
tively stationary and you will feel your 


thumb being ‘sucked’ into the pipe due to the vacuum 
created behind the piston of water. If you were to bend 
the pipe to conform to the arc of a circle, and then 
rotated the curved pipe about the center of the circle, 
you would have the same action because the piston of 


water would remain relatively 
stationary while the pipe or 
cylinder moved. 

“Imagine several pipes bent 
and properly mounted to a 
rotating drum and you have a 
multitude of cylinders which, 
when filled with pistons of 
water, will each have the action 
of the single cylinder and pis- 
ton. Very generally speaking, 
this is the construction of the 


vacuum-producing rotor of the water piston type of 
pump, except that the cylinders are all cast integral in 
bronze. In the sketch for this type of pump you will 
note that there are two curved cylinders shown dia- 
metrically opposite each other. The two cylinders con- 


stitute a deck and there are other decks 
superimposed and staggered so as to 
give the proper capacity and to pro- 
duce an even suction. In order to pro- 
vide stationary pistons of water for the 
many cylinders of the rotor, a device 
known as the post is employed. The 
post is a stationary bronze casting 
which is placed inside the revolving 
rotor. The post is divided into three 
compartments. The operating water, 
which forms the water pistons, enters 
through the center compartment. As 
the rotor revolves counter-clockwise to 
the position shown, it has cut off two 
water pistons. As the rotor continues 
to revolve, the action obtained is that 
of a piston receding in a cylinder, cre- 
ating a vacuum behind it. This vacuum 
is manifested on the remaining two 
openings in the post, which are called 
the suction ports. Thus, the revolving 
rotor alternately admits the water pis- 
tons and uncovers the suction ports at 
the proper time. 

“The next type of pump in the 
classification is the stationary jet pump. 
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This pump produces a vacuum by 
means of a stream of water forced 
through a nozzle under pressure which 
causes the water to break up, thus en- 
training air. The water and entrained 
air are discharged through a modified 
venturi tube into the separating cham- 
ber. A gap between the pressure nozzle 
and the mouth of the venturi tube per- 
mits air from the system to be drawn 
into the stream and thus entrained. 
“The rotary jet type of pump works 
on the same general principle of en- 
training air, except that the jet is pro- 
duced by a rotor, as its name implies. 


The rotor is similar to a centrifugal impeller with rings 
attached to the periphery and shaped to form a nozzle. 
Surrounding the rotor is a set of rings shaped to form 
a modified venturi tube. Between the rotor and the 
surrounding venturi tube is a gap, as is the case with 


the stationary jet pumps through 
which the air and water from 
the system are drawn. Operat- 
ing water is discharged from the 
rotor in an annular screen 
which entrains air, and both are 
discharged through the circular 
venturi tube. 

“The second classification of 
pumps, those which separate 
the air from the water under 
vacuum, also use water as an 









operating medium. We will call this pump the centrif- 
ugal displacement type. This type of pump employs a 
rotor which has many curved blades radiating from its 
hub. The rotor revolves in an elliptical casing, causing 
the operating water in the casing to revolve with the 


rotor. Due to centrifugal force, the 
rotating water follows the contour of 
the elliptical casing, and in so doing, 
alternately diverges from the recesses 
between the blades of the rotor as the 
individual portions of water approach 
the long axis of the elliptical casing, 
and then are forced into the recesses 
as the portions of water approach the 
short axis of the ellipse. Now, take one 
of these portions of water and follow 
it through its cycle, remembering, of 
course, that all the other portions or 
slugs of water are doing likewise in 
their turn. As a portion of water con- 
tained in the recess between any two 
blades approaches the long axis or 
wide part of the elliptical casing, it is 
gradually receding from the center of 
the rotor and, consequently, from the 
recess between the blades, thus creat- 
ing a vacuum behind it. Ports are un- 
covered at the proper time and the 
vacuum which was produced causes air 
to rush into the rarefied space behind 
the water. When the portion of water 
passes the long axis and approaches 
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the short axis or narrow part of the 
casing, the elliptical contour of the 
casing forces the swiftly moving 
water into the recess between the 


ly 
blades, thus compressing the air Ye 
. . . LBS ae a 
which was previously admitted. Ex- pial. 
yr my 
haust ports are uncovered and the MY 
air is forced out. The action, there- LAG 


fore, is analogous to a piston reced- MAN, 
ing in a cylinder, drawing in air on NN 


the suction stroke, and discharging 
it on the exhaust stroke. This type 
of pump does not have valves, how- 
ever, as does the reciprocating pump. 
Suitable holes are drilled between 
the blades near the center or hub 
of the rotor through which the air passes as the holes 
communicate with the intake and exhaust ports. The 
ports are elongated openings in a stationary port plate 
near which the rotor revolves without touching the 
port plate. In the sketch, you will note that I have 
indicated the ports in their approximate positions by 
dotted lines.” 

“T believe that I will understand more thoroughly 
what is taking place within the various types of 
vacuum pumps, now that you have explained them 
to me, Doc,” said Mac. “By the way, I’m glad I 
haven’t been in the selling end of the pump business 
for the past year or so. It must be pretty slim 
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Centrifugal Displacement Type 


picking when business is so dull” 

“You said it,’ said Doc. “One 
trouble is that to get the business 
prices are cut below a point where q 
legitimate profit can be made. Tha 











like this. Once upon a time there 
was a wise man who wished to cross 
the mountains. Knowing that he must 
employ a donkey to carry him over 
the long and treacherous road, he 
walked out into the fields until he 
came upon a donkey. He said to the 
donkey, ‘How much will you charge to carry me over the 
mountain?’ Whereupon the donkey replied, ‘Six bales of 
hay, sir’. Just then another donkey stepped up to the 
wise man and said, ‘I’ll do it for five bales of hay’. The 
first donkey, believing that he would lose his customer 
said, ‘I will do it for four bales of hay’. Again the second 
donkey addressed the wise man and said, ‘I will carry 
you across the mountain for three bales of hay.’ A 
frown darkened the wise man’s face as he stroked his 
beard. Presently he turned to the second donkey and 
said, ‘You fool, you know you cannot exist on three 
bales of hay. You are an ass’. So from that time up to 
the present day, the donkey has been known as an ass.” 


A, SAN . bd 
PAY NY reminds me of a bedtime story | 
GaN hewsd ly. The titl 
4G: ven eard recently. e ttle of the story 
A | is ‘How a donkey became known as 
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States and Cities Consider Low 


7 and cities are moving to expedite low cost 
housing and slum clearance with the aid of the Recon- 
struction Finance Corporation, according to the Amer- 
ican Engineering Council. A national movement to 
encourage state action is gaining ground, and the dis- 
bursement by the Corporation of hundreds of millions 
of dollars to promote self-liquidating enterprises of 
this character seems assured, says a statement by the 
Council, which is cooperating with the Corporation in 
an effort to accelerate the granting of loans involving 
the field of engineering. 

New York, by establishing a State Housing Board, 
is the first to comply with the provisions of the Emerg- 
ency Relief and Construction Act under which the 
Corporation can make loans to “corporations formed 
wholly for the purpose of providing houses for families 
of low incomes, or for reconstruction of slum areas, 
which are regulated by state or municipal law as to 
rents, charges, capital structure, rate of return, and 
areas and methods of operation.” 

The non-existence of an appropriate local regulatory 
authority, save in New York State, is the chief barrier 
to the financing with Federal assistance of a huge 
housing program employing large numbers of men and 
a vast amount of materials. Concerted effort by engi- 
neers, architects, the building industry, and civic groups 
is gradually surmounting this difficulty, and the re- 
lease of funds, soon to begin, is expected to acquire a 





Cost Housing and Slum Clearance 


momentum which will influence business revival. 

Ohio, Illinois, Massachusetts, Indiana, and Pennsyl- 
vania have organized committees to bring about legisla- 
tive action which will enable private building corpora- 
tions to borrow from the Corporation. Chicago, Cleve- 
land, Cincinnati, Boston, and Washington, D. C., in 
addition to New York City, are centers of this activity. 

The first loans for housing and slum clearance will 
undoubtedly be made in New York. In addition to 
projects already tentatively approved by the New York 
State Housing Board entailing the expenditure of 
$59,000,000 and calling for a loan of approximately 
$40,000,000 from the Reconstruction Finance Corpora- 
tion, for which application has already been made, 
other New York projects of about equal amount are 
taking shape, and probably will be presented to the 
Corporation with applications for loans. 

This situation indicates the large possibilities for in- 
dustrial recovery inherent in the housing aspects of the 
Emergency Act. Congress imposed no limit on the 
funds which might be allotted to these and other self- 
liquidating projects. 

The legislatures of Illinois and Ohio are now in ses- 
sion, and, it is believed, will pass legislation creating 
regulatory bodies to meet the requirements of the 
Emergency Act. The movement for legislative action 
in Illinois is directed by Alfred K. Stern, director of 
special activities of the Julius Rosenwald Fund. 
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Fabricated Houses Open New 


Possibilities in Home Building 


Wane production methods have been applied to 
almost every conceivable manufactured product, never- 
theless, the erection of residences has remained a hand- 
made affair. Perhaps no other important industry has 
been so backward about adapting factory methods as 
has that part of the building industry concerned with 
the smaller buildings. 

Many believe that such backwardness has been quite 
detrimental, not only from the standpoint of the manu- 
facturers of building supplies and the building trades 
themselves, but to society in general. Hand labor is 
expensive, and while the desire for home-ownership is 
so deeply rooted as to be almost instinctive, the high 
cost of homes has carried the pleasure of home owning 
out of the realm of possibility for very large numbers. 
It has resulted in the deplorable congestion and un- 
healthy living conditions found in some quarters in 
every large city. 

Two distinctly different ways of applying factory 
methods to home building have been proposed to re- 
duce the present high cost of dwellings. One method 
is to build standardized houses in the factory, a suffi- 
cient number of models being available to satisfy the 
majority of prospective buyers. The second method is 
to standardize parts so that buildings of entirely dif- 
ferent type and appearance can be erected from the 
standard parts. 

The completely standardized house would have both 
advantages and disadvantages. An announcement some 
months ago of the formation of a corporation which 
will engage in the design and fabrication of factory- 
built houses was greeted both by enthusiastic com- 
ments and by no inconsiderable disapproval. While the 
company is reported as progressing with its plans, 
nothing concrete has as yet been announced. 

The idea of a house built of standardized parts, has, 
however, made considerable progress. For some reason, 
Cleveland seems to have been the city selected for the 
erection of experimental houses being worked out by 
as many different companies. Two of these are far 
enough along to excite keen interest among builders. 
The heating industry will watch the work closely to 
determine along what lines the heating will be carried 
out, for it is not improbable that the developments in 
Cleveland will have far-reaching effects on the manu- 
facturer of heating equipment, the heating contractor, 
his steamfitters, and sheetmetal workers. 

One of the experimental houses was designed and 
erected by Insulated Steel, Incorporated, and manufac- 
tured by The American Rolling Mill Company. An- 
other, recently completed, is that of The Ferro Enamel 
Corporation. The former, erected in Solon, a suburb 
of Cleveland, has received considerable publicity as 
the “frameless steel house,” while the latter job uses 


enameled steel shingles to cover the walls. The walls 
are made of the Truscon Steel Company’s Ferroclad, 
which consists of insulation between two steel sheets. 
A third home, opened to the public during October, is 
that of Homes Permanesque of America, built to sell 
with its site complete for $5500. This building is made 
up of factory-built panels, the exterior finish of which 
is applied in the factory. The panels are of rigid asbes- 
tos, resembling thin stone, back of which are dead-air 
and air-cell asbestos spaces. The panels are applied to 
a steel frame fastened together with steel wedges. 

The walls of the Solon house, of 20-gauge steel sheet, 
support the building so that it requires no frame. 
Channels 2 in. deep and 6 in. wide are pressed length- 
wise in the sheets to give them strength. After form- 
ing, these wall sheets are of four different standard 
widths, providing a certain amount of flexibility and 
width adjustment in assembly walls. Further adjust- 
ment is secured by telescoping the channels. 

The walls were assembled in large sections, room 
wide and story high, with window or door frames in 
place. The welding of the various pieces in a section 
is quickly done. The welds are approximately 3 in. 
long, spaced about 12 in. apart, and require on the 
average 5 sec. time per weld. The complete wall weighs 
slightly more than 2 lb. per sq. ft. 

In erecting the house, the lower floor was completed 
first. Then, the first story walls were set in place and 
welded to a foundation cap and the floor. The second 
floor was next completed, followed by the second story 
walls, the roof, and the parapet walls. As it was erected 
a floor at a time, no scaffolding nor extension ladders 
were necessary. The union of the steel floors and walls 
was accomplished by arc welding. One welding outfit 
and two workmen were employed on the erection work. 

Heavily insulated, the exterior of the house is cov- 
ered with porcelain enameled shingles. It is expected 
that it will never require painting, and a bath with a 
garden hose will restore its luster. 

The heating system of the Insulated Steel, Incorpor- 
ated, house consists of an oil-burning warm-air furnace 
with runs of flat duct with 7-ft. headroom. Warm-air 
risers and cold-air returns for the second floor involved 
a major problem because the sheet steel walls, by the 
nature of their design, do not provide space for such 
apparatus. The channels in the wall sheets have a 
depth of 2 in. and a width of 6 in., wholly inadequate 
for air ducts. 

The question has been asked why the wall channels 
themselves are not used for ducts. As they are now de- 
signed, the channels do not lend themselves to such use, 
principally because it would complicate the production 
and erection of the sheets in the standardized form, 
upon which the originators based their hope for econ- 
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Above—The glare of the welder’s torch 
lights the factory in which the wall 
sections of the Solon house are being 
assembled. Right—Assembling the 
floors on the Solon house foundation. 
When welded together these Z-sheets 
form a series of connected metal boxes 





of great strength. 


The construction detail of the Solon 
job, shown below, illustrates clearly 
the use of the Z-sheets for the floor. 
The walls are covered on the exterior 
with enameled shingles, with a liberal 
use of insulation. The heat loss through 
the finished wall is in the neighbor- 
hood of 0.09 B.t.u. per sq. ft. per hr. 
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After 156 hours of field labor the “chassis” of 

the Insulated Steel house nears completion. 

The exterior will then be insulated and the 

porcelain enameled shingles applied. The fabri 

cated units, as received from the factory, can 
be seen to the right. 





40 


$$$ 


November, 1932 ® Heating and Ventilating 










qicAICHINe UP WITH 








‘ HOTTIE BUILDING ? 





Right—In the Solon job, the 
warm-air registers in the 
upstairs rooms are located 
near the ceiling and sup- 
plied by an overhead duct 
running horizontally across 
the hallway to a shaft be- 
tween the two bathrooms. 
The shaft carries all pipes 
and ducts to the second floor. 




























Above—Cold air from the second floor of the 
Insulated Steel house at Solon drops down the 
stairwell and is taken through a register be- 
tween the foot of the stairs and the front door, 
and from there down to the basement recrea: 
tion room. It is exhausted into one side of this 
room, as shown, and taken directly into the 
furnace from the other side. Right—The gas- 
fired warm-air furnace in the Ferro Enamel 
house. Note the well-planned and workmanlike 
ductwork. 





Mineral wool is used in 
the Ferro Enamel 
house walls, a detail of 
which is shown below. 
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Right—Front view of 
the furnace in the Solon 
house. Cold-air ducts 
are shown at the right. 
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Plan of the heating layout for 

basement of Ferro Enamel! 

house. Split dampers. are 

placed at each branch of 
main heat duct. 
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omy and speed in construction. Another reason why 
the channels cannot be used is due to the excessive 
heat loss through the steel wall. 

The problem was solved by carrying the ducts for 
all second floor rooms up a small shaft, which is also 
utilized to bring the water pipes, drain pipes and elec- 
tric conduits to this floor. Owing to the beamless steel 
construction of the floors, it was not possible to carry 
ducts horizontally from the shaft to the bedrooms at 
the floor level. To meet this condition, registers were 
placed in the bedrooms and one of the bathrooms just 
below the ceiling. 

Due to the compactness of the second floor plan, the 
engineers agreed that the stair well to the first floor 
was more than adequate to carry the return air. At the 
foot of the stairs, and just inside the front door, two 
cold-air registers are located. One of these is connected 
by a direct duct to the cold-air intake of the condition- 
ing unit on the furnace. The other enters the recrea- 
tion room in the basement through a register in the wall 
at the floor line. The cold air then is taken off the 
floor of the recreation room directly into the furnace 
intake through a register in the wall at the floor line, 
about 15 ft. from the other register. 

Warm-air registers for the first floor rooms are in- 
stalled in the floor near the wall line, and cold-air re- 
turns from the living and dining rooms also are through 
the floor. 

The furnace has two complete combustion chambers 
linked together by a radiator leading to the stack. A 
full set of controls is provided for each of the units, so 
that one side can be shut off while the other continues 
to operate on mild days. 

The air conditioning unit of the furnace is compact 
and simple. It is equipped with a blower, driven by 
a capacitor motor and four 16 in. x 25 in. air filters. 
The humidifier can evaporate 60 gal. per day. 

Construction details of The Ferro Enamel Corpora- 
tion house are shown in the accompanying illustrations, 
the heating layout also being shown, while the exterior 
is shown on this month’s cover illustration. The heat 
loss through the walls of this building is approximately 
equivalent to that through a 24-in. brick wall. The heat 
input to the system is 150,000 B.t.u. per hr., as com- 
pared with an output of 147,575 B.t.u. per hr. for the 
Insulated Steel, Incorporated, house. 

The steel frame of the Ferro Enamel house is of 4-in. 
channels and is similar to the ordinary wood frame 
except, of course, that there are fewer studs. The siding 
is of fibre insulating board sandwiched between two 
steel sheets, covered on the outside with porcelain 
enameled shingles. The shingles are of 20-gauge steel. 
For erecting, they are vulcanized to roofing felt, and 
nailed to the Ferro-Clad in strips of six. 

The shingles on the side walls are of a deep sand- 
stone shade, with rich brown over-spatter. Trim and 
contrast are provided by a band of blue-green shingles 
around the base, and another band of the same color 
just under the coping. The roof is in three shades of 
russet, blended to give a pleasing mottled effect. A 
matte or dull-finish enamel has been used, instead of 
the glossy finish ordinarily seen on ranges and other 
household products. 

The style of the house is modified English Georgian, 
the severe lines of which give a strikingly modern 





effect. The garage is attached directly to the rear of 
the house, and the garage roof has been made a com- 
bined porch and terrace, with provisions for screening 
in summer and glass-enclosure in winter. 

Much of the preliminary work of this house can be 
done in the factory. The frame, windows, and sheath- 
ing were pre-fabricated in the factory of Truscon Steel 
Company. Erection was begun on July 8. It required 
about five working days to complete the frame and 
apply the insulation. The steel shingles, which were 
made in the plant of the Vitreous Enameling Co., 
Cleveland, were applied to the walls of the house and 
garage, and also the roof, in five days. The total time 
for erection was less than half that ordinarily required 
for similar type constructions made in the conventional 
materials. 

The oil-fired furnace for the Solon job is that of the 
Perfection Stove Company, Cleveland. Engineers of 
this company, together with those from the Warm Air 
Furnace Fan Company, designed the heating system. 
The Ferro Enamel house has a Surface Combustion 
Heatmaster gas-fired furnace. Other apparatus in the 
Solon house includes a Miles blower, Ohio capacitor 
motor, Detroit solenoid valves and room thermostat, 
Mercoid fan control and limit control, and Uni-flo 
registers and grilles. Grilles of the same make are used 
in the Ferro Enamel house. 

Charles Bacon Rowley is the architect of the Ferro 
Enamel house, while Mannen & Roth were the engi- 
neers and contractors. Robert Smith, Jr., was the archi- 
tect of the Insulated Steel, Incorporated, house. Cutter 
Sheet Steel and Manufacturing Company installed the 
sheet metal work, which was unusually fine, in the 
latter house. 

The lumber interests have not been inactive in the 
matter of fabricated houses. The engineering depart- 
ment of the National Lumber Manufacturers Associa- 
tion has completed plans for a five-room, one-story 
dwelling, 24 ft. x 36 ft., composed of 150 fabricated 
sections. These plans are now under advisory con- 
sideration as to their practicability and probable popu- 
larity by a dozen representative lumber retailers and 
as many manufacturers in different parts of the country. 

The plans are so worked out that the parts can be 
built in any retail yard or millwork plant which has 
the necessary facilities. Erection of the house consists 
merely in assembling the sections on the building site. 
The framework is not segregated from the walls. In 
other words, the house is literally built up from blocks. 
The sections or panels are completely equipped with 
doors, window screens, blinds, and other accessories. 

The dwelling will have no basement, but a heater 
room with a fuel storage space is provided on a level 
about 2 ft. below an opening off the kitchen. If hot 
water heat is preferred, the panels will provide for con- 
cealed radiators. The cost of this manufactured dwell- 
ing is estimated at about $2,500. 

The exterior finish may be of siding, shingles, or 
stucco; and it, the porch and cornice work and the 
finished floor are to be applied subsequent to assembly 
of the panels. The interior of the house will be entirely 
finished in sawn inch-lumber, which may be painted 
or finished in natural colors and may be of any species 
desired by the manufacturer or purchaser. Wall, floor, 

and ceiling panels will be heavily insulated. 





Heating and Ventilating © November, 1932 





43 








Abstracts : <a 





Reviews and Summaries of ; 
Current Papers, Books and Pamphlets 








Removal of Soot from Furnaces and Flues 
by the Use of Salts or Compounds 


By P. Nicholls and C. W. Staples 


Bulletin No. 360, Bureau of Mines; obtainable by 
addressing Superintendent of Documents, Wash- 
ington; 6 in. x 9 in. page size; paper bound; illus- 
trated; 76 pages; price, 10 cents. 

Report of an investigation conducted by the bureau 
during which tests were made using various compounds, 
including salt, and both laboratory and plant tests 
were made. 

Bulletin states that “The main object of the investi- 
gation covered by this report was to determine whether 
there was truth in the popular belief, and whether the 
compounds sold accomplished any part of what the 
makers claimed. If the applications were found to be 
effective in any degree there were the secondary ob- 
jectives of determining their limitations as fixed by the 
fire and furnace on which they were used, and the con- 
ditions under which they were applied; also of de- 
termining the relative effectiveness of various salts, 
materials, or mixtures, and the manner in which they 
act.” 

One of the interesting passages occurs under the 
head of “What the Householder Should Know About 
Soot Removers,” as follows: “The action of soot re- 
movers is to produce conditions so that the soot will 
ignite at a lower temperature and burn more easily. 
There is none of that magic action which is often im- 
plied in the advertisements and on the packages. The 
effectiveness of the burning varies with the composition 
of the remover, but is also largely a matter of chance 
of the conditions being favorable. They will usually 
produce at least some reduction in the soot in the fur- 
nace and flue pipe, but their action does not often ex- 
tend to the chimney. This ash not only does not burn, 
and must be removed by hand as before, but it also 
prevents complete burning of the soot mixed with it. 

“Since the action is that of causing the soot to burn, 
there are the same fire hazards as from ignition of the 
soot by other means. Vigorous burning of soot in the 
flue pipe or chimney always involves a risk unless the 
flue pipe and chimney are properly installed or con- 
structed, and are kept in good repair. The correct and 
most thorough method of cleaning out is to do it manu- 
ally, or to employ the more modern exhaust or vacuum 
method. However, not many householders can remove 
soot and ash accumulations thoroughly more than once 
a year, so that if deposits of soot accumulate quickly 
and interfere with proper operation of the stove or 
heater, a soot remover may help to keep the passages 
clear enough between thorough cleanings to maintain 
satisfactory operation of the furnace.” 

Among the conclusions listed is one dealing with the 
experience found when using the compounds in house- 


hold heaters, viz.; “Good, but rather uncertain. success 
was obtained with household heaters; it was better as 
the deposit of soot was thicker. The action extended 
further in warm-air furnaces because the gases leaving 
the furnace could reach a high temperature, so that the 
soot in the flue pipe and sometimes the chimney would 
burn. In no installation did burning of the soot in the 
chimney occur with heating boilers. The burning of a 
small amount of wood and paper after the treatment 
insures more thorough burning of the soot and extends 
the action further.” 


Loss of Head in Copper Pipe and Fittings 
By F. E. Giesecke and W. A. Badgett 


Paper presented at the Milwaukee meeting of the 
A.S.H.V.E., June, 1932; illustrated and with curves 
showing results; result of a research carried on 
at Texas A. & M. College in cooperation with the 
society laboratory; approximately 2000 words. 
The authors used a test set-up whereby water at a 
constant temperature and under a constant head could 
flow through a pipe line. The loss of head was mea- 
sured by piezometer rings. Tests were also made to 
find the loss of head due to elbows and tees. Tests 
were made on pipes and elbows of 34 in., 1 in., 1% in., 
and 1% in. diameter, and on 1 in. tees. 
Formulas are given for computing the loss of head 
(with 84° water) for copper pipe, elbows and 1 in. tees. 


Corrosion in Dehumidifiers 
By M. M. Schlissel 


From “Universal Engineer,” July, 1932; approxi- 
mately 2000 words; no illustrations. 

Outlines factors entering into corrosion of metal 
parts of air conditioning equipment. 

Iron goes into solution in contact with water by dis- 
placing some element already in solution. Dissolved 
hydrogen is displaced by iron, and is deposited in a 
thin film, retarding further corrosion. This hydrogen 
is removed by reacting with dissolved oxygen, or it may 
escape as gaseous hydrogen. 

An important factor controlling the rapidity with 
which iron is attacked by water is the H-ion concentra- 
tion. Neutral conditions prevail at a concentration of 
7, above 7 the solution is alkaline, and below 7 it is 
acid. 

Water used in air conditioning processes naturally 
is in contact with the air, and from it takes into solu- 
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tion oxygen and carbon dioxide. Carbon dioxide ac- 
celerates corrosion. An alkaline solution will cause less 
corrosion of iron than a neutral or acid solution, but 
‘+ is seldom that the water supplied is alkaline, and 
after use for a short time becomes acid from dissolved 
impurities in the air. - 

Some protection is obtained by addition of alkalines 
to water, but care must be exercised in their use. Con- 
centration should not be less than 10 for iron. Where 
zinc is used, either in galvanizing or as such, it is sub- 
ject to attack both at high and low concentrations. A 
product has been evolved to bring about passivity by 
maintaining the proper concentration, and protects by 
a built-up film (Vaporine). 

Corrosion also takes place by galvanic action set up 
when two dissimilar metals are immersed in an elec- 
trolytic solution. 

An analysis is presented to show the condition of 
water upon being placed in a dehumidifier, as com- 
pared with the same water at the end of four days. 
The raw water showed positive ion concentration of 
7.2, and at the end of four days the concentration was 
4.1. The acidity at 4.1 is 1100 times greater than at 7.2. 


Noise Abatement by 

Construction Parts 
From “Uber den Schallschutz durch Baukonstruk- 
tionsteile.” by Dr. Ing. H. Reiher; Beiheft zum 


Gesundheit-Ingenieur, No. 11, Series II, 1932; 28 
pages. 


ABSTRACTED BY A. A. BERESTNEFF 


Records the results of tests carried out by the Insti- 
tute for Investigating Noise and Heat Transmission, 
Stuttgart, to determine the noise insulating capacity 
of over 200 different types and materials of construc- 
tion. Observations were made in houses, in the labora- 
tory, and in the special test house of the institute. The 
following conclusions are reported: 


1. In a homogeneous wall the noise insulating 
capacity increases with increase of the sound 
frequency. While the increase is not great, it 
is better to use the middle value for calcula- 
tions. 

In a homogeneous wall the noise insulating 

capacity S may be represented accurately 

enough by the equation 
S = 32.3 G’* decibels, 

where G is the density of the material in 

pounds per cubic inch. This means that with 

an increase of weight of 100% the insulating 

capacity increases about 15%. 

. For a wall consisting of several layers in close 
contact, the same relation as that found for 
homogeneous walls is applicable; i.e., the in- 
sulating capacity increases about as the 1,/5 
power of the weight, which means that any 
added layer is much less effective than the 
preceding one. 

4. Insulating capacity of thin, rigid wall layers 

is greater than that of less rigid walls of the 
same weight. 


1) 


Ww 


wn 


. Air spaces are effective as insulators if both 
limiting parts of the wall do not have any con- 
tacts. If good results must be obtained the 
thickness of space should not be less than 1.6 
in. to 2 in. Any increase of this separation 
increases the noise insulating capacity but 
little. 

6. Effectual damping of footstep sounds by ceil- 
ings depends upon the application of shock 
absorbing materials or insulating layers. 

7. The reason for the often observed ineffective- 

ness of windows as noise insulation—espe- 

cially double windows—is the unsatisfactory 
tightening of the grooves. 


The writer also gives the minimum requirements re- 
garding insulating capacity for the different parts of a 
structure as tabulated in the accompanying table. For 


such buildings as theaters and the like the requirements 
should be made higher. 


MINIMUM REQUIREMENTS OF NOISE INSULATING CAPACITY 
Required Minimum Noise 


Parts of Insulation in Decibels 
Structure Unusual Cases, 
Normal Cases Such as Theaters 
Outside walls 60 60 
Inside walls between 
apartments 60 65 to 70 
Inside partitions in 
hospitals, hotel rooms, ete. _— 60 to 65 


Inside partitions between 
apartment rooms 30 40 


Construction of ceilings 
Insulation against the noise 
transmitted through the air 60 70 


Insulation against the 

sound of footsteps 40 30 
Windows 25 40 
Doors 30 50 


(Double doors) 


Tables are also included giving the values of the noise 
insulating capacity for more than 200 different types 
of construction. 


Cooling and Air Conditioning for Comfort 
By William Goodman 


Published by Aerologist Publishing Co., Chicago; 
paper-covered; 6 in. x 9 in.; 96 pages; illustrated; 
price $1.50. 

A thorough discussion of the theory and calculations 
of air and heat quantities for air conditioning, presented 
from a mathematical method of approach. The whole 
subject matter is analyzed in a fashion which is new 
to the published information. After reading some of 
the piecemeal discussions which have appeared, the 
author’s comprehensive treatment is especially out- 
standing. 

The style is readable and the mathematical work is 
so simple that it is easy to follow. After developing an 
equation, the author explains it in words and stops to 
draw generalizations when they occur. 

The most notable feature of the author’s treatment 
is his use of the ratio of the sensible heat to the total 
heat. Others have used ratios of a similar character 
but the author systematizes his use of it and examines 
the limiting cases, arriving at convincing conclusions. 
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Mr. Hanburger will be glad to answer your prob- 
lems relating to installation and operation of 
heating and ventilating systems, and wherever 
possible will give the reasons for his suggestions. 
Letters will be answered direct to the inquirer 
and in some cases published anonymously. If 
sketches are included they should be clearly 
drawn. Write Mr. Hanburger, HEATING AND 
VENTILATING, 148 Lafayette Street, New York. 


ANSWER TO R. R. S. There is no close relation 
between mechanical and boiler horsepower. They are 
only second cousins, where the relationship may be 
traced through the mechanical value of 1 B.t.u. being 
equal to 778 ft.-lb. when it would take 

33,000 
778 
to make a horsepower-hour. The relationship, how- 
ever, is still meaningless. 

The definition of the boiler horsepower is the capac- 
ity to raise 34.5 lb. from and at 212° F. and a boiler 
horsepower-hour would be this amount in 1 hr. of time. 
The latent heat of 212° steam is 970 B.t.u., and as 1000 


B.t.u. will supply roundly 4 sq. ft. of radiation, we can 
say that 





xX 60 = 2546 B.t.u. 


34.5 lb. X 970 B.t.u. 
1 boiler hp. = — X 480q. ft. 
1000 


== 132 sq. ft. of cast iron radiation. 





The following question appeared in the June issue of 
HEATING AND VENTILATING, at which time answers from 
readers were solicited. 


QUESTION 58. I understand that it is an established 
fact that an open gas flame burning to complete com- 
bustion in a room, consuming a definite amount of gas, 
must evolve a definite amount of heat. Now, why will 
this same burner, if surrounded by a casing (as in a 
gas stove or where used in connection with a gas steam 
radiator), burning exactly the same amount of gas and 
generating the same amount of heat, prove more effec- 
tive in heating the room than will the open burner? 
There has been no heat lost. We may say that the heat 
is more evenly distributed, but that would indicate a 
concentration of heat somewhere. Where is it? 


B.H. J. 


ANSWER. A number of varied opinions were re- 
ceived, many of them failing to take into consideration 
all of the conditions specified in the statement of the 
problem. The true reason for the improved heating 
effect of the burner when surrounded by a casing, as 
brought out in several of the answers, lies in the manner 
in which the heat from the flame is transmitted. A 
great part of the heat from the open flame is radiated 
directly to the walls of the room from which it is im- 


Conducted by FRED W. HANBURGER 


mediately dissipated to the outside air by conduction, 
As radiant heat is not effective in warming a room until 
it impinges upon some surface, the air in the room is not 
perceptibly heated. If the open flame burns in a room 
crowded with furniture, the air will show a higher tem- 
perature due to the fact that each object intercepts a 
portion of the radiant heat and gives up heat thus ab- 
sorbed to the air by convection. Therefore, if the flame 
is completely enclosed this radiant heat is absorbed by 
the various heating surfaces and transmitted through- 
out the room by conduction and convection. 


QUESTION 59. What is the maximum additional 
water vapor that can be contained in 1 lb. of the fol- 
owing gas: 


Dry bulb temperature «.......66 6 660k os cs cevesecee cower 234° 
Moisture per pound dry 2aS........... 2.00 e eee eee eee 512 gr. 
MPN cies seer Beet weenie 0.068 lb. per cu. ft. 
Analysis, per cent by volume— 
Carbon dioxide .............. 8.2 
NORM acis diese eels een eI 11.2 
INGUROZOR 4.4. dimen seiseGeents 80.6 


Please also give the method of solution and reference 
on the subject. L. S. N. 


ANSWER. It may contain one million grains, a 
billion, or an infinite number. At a temperature above 
212°, it is no longer a question of how much vapor the 
gas can contain, but rather how much gas the steam 
contains. As you have asked me to give the method of 
solution and to bring out the thought more clearly, let 
us first determine the amount of moisture the gas will 
hold at, say, 100° and then at 200°. 

As the amount of moisture depends on the space 
alone that 1 lb. of the gas occupies, it is first necessary 
to determine either its density or its specific volume. 

From the law in chemistry that all gases at the same 
volume and pressure contain an equal number of mol- 
ecules, we may take the molecular or combining weight 
of the component gases and comparing it to some gas 
whose density we know, determine the weight of the 
gas in question. 

The molecular weight of oxygen, O,, is 32; of carbon, 
C, 12; of nitrogen, N,, 28. 

Air, whose properties we know, is composed of 20.9% 
by volume of Oz and 79.1% by volume of Ne, so that 
its molecular weight must be: 


0.209 K 32 + 0.791 xX 28 
100 
The molecular weight of carbon dioxide, whose sym- 


bol is CO, will be 





= 28.83 


12 + 32 = 44 
and it must be 
44 
——- = 1,52 
28.83 





46 


November, 1932 ® Heating and Ventilating 











times the weight of air, while that of oxygen is 


32 
— = 1.11 
28.83 
greater and nitrogen must be 
. 0.97 of the weight of air 
28.83 


Taking the per cent of the volume of these gases into 
consideration the specific weight of the sample, as re- 
ferred to air, will be: 

0.082 X 1.52 + 0.806 X 0.97 + 0.112 X 1.11 = 1.03 

The density of air at any temperature may be de- 
termined by dividing its absolute temperature into the 
constant 39.67. The density of the sample then at 100° 


will then be: 
39.67 


560° 





X 1.03 = 0.0728 


and the volume for 1 Ib. of the gas will be: 


= 13.74 cu. ft. 





0.0728 


at a pressure of 14.7 lb. per sq. in. 

If we inject vapor into this fixed space it would in- 
crease the pressure. But since pressure remains the 
same, the volume must expand. From the steam tables 
we find that steam at 100° has an absolute pressure of 
0.946 lb. per sq. in. The pressure of the gas can thus 


be only 
14.7 — 0.946 = 13.754 Ib. 


The volume of 1 lb. of dry gas and its vapor will 
then be: 
14.7 Ib. 


——__—_ x ii4 ew. ft. = 14:7 cw: ft. 
13.754 Ib. 


We, therefore, have 14.7 cu. ft. of 100° steam in 1 lb. 
of dry gas. Referring to steam tables we find that the 
volume for 1 lb., or 7000. gr., is 350.8 cu. ft., giving 


7000 20 tt 
et r. per cu. ft. 
350.8 vce 


In 14.7 cu. ft. or 1 lb. of dry gas we will then have: 
20 gr. X 14.7 cu. ft. = 294 er. 


to | lb. of dry gas. 

A calculation made exactly in a similar manner for 
200° gas will give 15,570 gr. of moisture per pound of 
dry air. The weight of the vapor is more than double 
that of the air and the ratio increases very rapidly as 
it reaches 212° when in reality it can be all steam at 
atmospheric pressure. 

The gas in question, no doubt, is a flue gas where 
the steam at the base of the chimney could have a 
pressure of 14.7 lb. plus the friction in the flue. At the 
outlet, the pressure would be nearly atmospheric and 
the steam will have superheat. The more gas we now 
introduce, the less pressure will the steam have and, 
consequently, the greater will be the superheat. 


QUESTION 60. We are heating domestic hot water 
by means of a submerged heater installed in an oil-fired 
steam heating boiler. This has given excellent results 
during the heating season, but in the summer when it 
is necessary to maintain the boiler water at about 180°, 





to avoid the formation of steam in the system, the tem- 
perature of the tap water seldom is higher than 105°. 
It is my understanding that there are many similar 
systems giving satisfactory service, and I would like to 
know the reason for failure in this case. 


M. C. & Co. 


ANSWER. The trouble is not with the boiler or oil 
burner, but is probably due to the fact that the sub- 
merged heater is of correct capacity to supply hot 
water during the heating season when the water in the 
boiler is at or above 212°. Since the rate of heat trans- 
mission from the boiler water to the water in the sub- 
merged heater is proportional to the temperature dif- 
ference existing between them, the water in the heater 
will not be heated so rapidly when the boiler water is 
at 180°. Also, when the boiler is operating at 180° the 
circulation within the boiler is much decreased and re- 
sults in a further reduction of heat transfer. In all 
cases where such a system is installed, it is advisable 
to specify a submerged heater of twice the capacity 
required for use with boiler water at 212°. Therefore, 
a submerged heater designed to supply 16 families dur- 
ing the winter would be selected to supply eight fam- 
ilies during the summer when the boiler water is about 


180°. 
® 


QUESTION 61. I am contemplating heating my 
new home entirely by electricity. The cost of power 
in my locality is 6 cents per kw-hr., and I am advised 
that the cost will be prohibitive. At this rate what 
would be the cost of the power required to supply heat 
equal to a ton of anthracite? J.B. M. 


ANSWER. One ton of average anthracite coal re- 
leases upon burning approximately 14,000 B.t.u., and 
the calorific value of one ton of this coal is therefore 
14,000 x 2000 = 28,000,000 B.t.u. One kilowatt-hour 
is equivalent to approximately 3412 B.t.u. If both coal 
and electricity are applied with equal efficiency, 28,000,- 
000 — 3412 = 8215 kw-hr. would be equivalent to 
one ton of coal. At 6 cents per kw-hr. this amount of 
power would cost $493. 

When the relative efficiencies of coal and electricity 
as sources of heat are considered, however, the case 
for electricity is somewhat improved. When a kilowatt- 
hour of power is consumed by an electric heater of any 
kind, it liberates just exactly 3412 B.t.u. of heat, and 
if the heater is well designed, nearly all of this heat 
will be effectively applied to warming the room. The 
average efficiency of a coal-fired steam or hot water 
heating system over a season may be conservatively 
assumed as 45%. This is due to failure to completely 
burn the fuel, thereby throwing some of the heat of the 
coal away in the ash, to loss of combustible volatile up 
the chimney, to heat loss up the chimney, and to heat 
wasted due to the necessity of maintaining a stand by 
fire at times when no heat is required. Also in elec- 
tricity’s favor is the elimination of ash handling, coal 
handling, and firing. It is obvious, however, that at 
the 6 cents per kw-hr. rate, electric heating cannot com- 
pete economically with the burning of coal. 
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EDITORIALS 


Oil Burner 
Servicing 


\ HEN a prominent oil company announced last 
June that it would offer free service to all Washington 
oil burner owners who purchased its oil, the ac- 
tion precipitated violent opposition from the 
organized oil equipment dealers. Our latest ad- 
vice is that the company has refused to negotiate 
a settlement and indicates that it proposes to 
maintain its announced position, while the deal- 
ers, backed by their national trade association, are 
fighting back. 

This situation has some interesting aspects not only 
because of its own isolated importance but even more 
so because of its significance in the larger scale of 
things. For one thing, it illustrates that the Washing- 
ton equipment men realize the importance of service 
and know the strategic advantage which accrues to the 
man who controls it. In the second place, this is the 
first time of importance that the oil interests have 
moved into the equipment service field—one which has 
heretofore been left to the equipment men. 

In being left without interference on the part of the 
fuel interests, the oil equipment men have been uniquely 
fortunate, for their fellows whose activities have to do 
with apparatus fired by the other fuels have had to 
face this same problem. It was scarcely to be expected 
that the oil companies would keep their hands off in- 
definitely, for they must have long realized that the 
equipment service man is in a good position to exert 
influence on the owner and to promote the use of oil 
as a fuel. 

Almost exactly the same thing has taken place in the 
servicing of coal-fired equipment. For years, when coal 
was the undisputed king of the heating fuels, the coal 
interests maintained a total hands-off policy toward the 
equipment. Not only that, but they were supremely 
contemptuous of such matters, doubtless following the 
reasoning that service was no concern of theirs since 
the worse the condition of the apparatus the more coal 
would be used. Of late, however, we are beginning to 
see moves made which are putting the coal man into 
the equipment service business. Here and there coal 
producers are advocating plans which include equip- 
ment service to the owner. Every one of these moves 
means that the equipment man is being asked to sur- 
render a part of the business which he has long en- 
joyed. In the case of coal, the equipment men have 
taken no organized steps to combat this new move- 
ment and it has not yet made general headway. More- 
over, the coal service plans usually call for cooperation 
with local equipment men. The service work contem- 
plates finding equipment faults through inspection and 
having the actual work of repair done under the direc- 
tion of equipment men. 

The use of gas as a heating fuel was accompanied 








by practices totally different from those which ob. 

tained in the case of oil. Instead of the gas producers 

maintaining a hands-off policy regarding installation 

and service, they went the whole way and took over 

these functions rather completely. The local equipment 

men took but a minor part in the rise of gas, and the 

gas companies not only promoted its use but in 

YY many Cases took over sales, service, and even in- 
stallation. Within the past year equipment men 
have moved to change this situation with the 
result that cooperative policies have been adopted, 

Here, then, is a confused situation with gas 
servicing largely out of the hands of equipment men, 
with the coal interests showing signs of increasing their 
servicing plans, and with the oil interests just making 
their first moves. 

Plans for keeping the servicing of equipment in the 
hands of equipment men and for resisting encroach- 
ments by the fuel interests are logical, and we are in 
sympathy with them. We believe that under present 
circumstances the equipment man is still best qualified 
in general to do this work and that it is therefore 
rightfully his. We believe, also, that he is going to 
have to demonstrate his fitness continually and in- 
creasingly, and that he may as well make up his mind 
that if he is to keep others from taking this work he 
must continue to be the one best qualified to do it. 
This means keeping abreast of changes, it means honest 
workmanship, and it means effort. If any equipment 
man is not prepared to do these things he may as well 
quit now, for he will certainly lose out finally to the 
organized and systematic service departments which 
the fuel interests can develop if they set out to do so. 


Fabricated Houses 


Picts for detached houses which will permit a 
great amount of the labor to be done at the factory 
have received increasing attention during the past year 
or two. Many have been designed and have not passed 
the paper or discussion stage. Of those which have 
reached the construction stages, three are now either 
completed or well along toward completion in the 
Cleveland vicinity. Houses of this kind have been so 
much discussed and so much has been predicted regard- 
ing their final wide use, that we believe the principal 
features of their heating plants are of interest. We are 
pleased to be able to include such a statement in this 
issue. In these houses the heating plants seem to have 
received close attention, and it is to be hoped that as 
designs continue to appear, the heating plants may not 
be slighted. It would be rather out of keeping to take 
advantage of modern production methods in the prepa- 
ration of the structural material and not include modern 
and adequate heating. 
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News of the Month 





First Regional Chapter of 
N.D.H. A. Chartered at Boston 


A charter for the first regional 
chapter of the National District 
Heating Association was presented 
to Davis S. Boyden, chairman of the 
chapter and head of the Boston 
Edison Company steam heating ser- 
vice department, at the initial or- 
meeting, held at the 
Engineers Club, Boston, Mass., 
September 28. Seventy-two mem- 
bers registered for the afternoon 
session and the dinner meeting in 
the evening. Semi-annual meetings 
are planned. 

Officers elected with Mr. Boyden 
are: G. K. Saurwein, vice-chairman; 
R. M. Nee, secretary; A. J. Glossa, 
treasurer, and an executive commit- 
tee including H. W. Coombs, E. D. 
Learned, and C. F. Mosher. The 
charter was presented by M. D. 
Engle, of the national executive 
committee of the association. 

At the afternoon session, Mr. 
Saurwein rendered a report for the 
commercial relations and research 
committee. F. C. Meyer spoke on 
the subject of corrosion; and C. L. 
Renker told of the work of the 
meters and accessories committee at 
the same session. Irving FE. Moul- 
trop, chief engineer of the Boston 


ganization 





Davis S. Boyden 


Edison Company, and David Chap- 
man, head of the Smoke Abatement 
Division, Massachusetts Depart- 
ment of Public Utilities, were guest 
speakers of the evening. 





Air Conditioning Needs Laid 
Before A.G. A. Convention 


A feature of the program of the 
commercial section of the American 
Gas Association at the annual con- 


vention held October 10-12, at At- 






lantic City, N. J., was a paper “Air 
Conditioning—Home and Industry,” 
presented by W. R. Zuhlke, Amer- 
ican Radiator Co., New York. The 
need for proper air conditions in 
many major industries was pointed 
out, and the potential domestic mar- 
ket was discussed. Mr. Zuhlke pre- 
dicted the introduction of new meth- 
ods of air conditioning which will 
avoid the wasteful use of water. 

In concluding his remarks, the 
speaker said that those sufficiently 
foresighted to associate themselves 
at this time with new developments. 
which contribute to human needs 
will be outstanding in the period of 
prosperity to follow. Many of the 
new developments will center around 
our homes, according to Mr. Zuhlke, 
who notes the possibility of mass 
production methods bringing indi- 
vidually-owned homes within the 
reach of the majority, and expressed 
a belief that air conditioning will 
contribute its share. 





G.E. Man New Director 
of A.O.B.A. 


J. J. Donovan, manager.of the air 
conditioning department of General 
Electric Co., New York, was elected 
a director of the American Oil 
Burner Association at the quarterly 
meeting of the board of directors 


held during October. 





York Regional Managers at Annual Meeting, September 20 22. 


Top Row (Left to right)—W. S. Stair, advertising manager; J. L. Rosenmiller, sales promotion manager; W. E. Becker, 
southern regional manager; S. E. Lauer, general sales manager; John Laichinger, Pacific regional manager; John Schurman, 
central regional manager; F. A. Weisenbach, eastern regional manager; C. A. Pearson, commercial division; G. A. Westerlin, 
Chicago branch manager; |. C. Baker, air conditioning division manager; W. L. Hutton, western regional manager. Bottom 
Row (Left to right)—J. G. Bergdoll, development department; J. S. Beamensderfer, director of research; A. W. Ruff, de- 
velopment department; F. E. Dennison, chief of small machine design; J. C. Tweedell, commercial division manager. 





Heating and Ventilating © November, 1932 





49 











News of the Month 


Intensive Course in Arc Welding 
To Be Repeated 


Success of the combined practical 
and theoretical one-week welding 
course offered by John Huntington 
Polytechnic Institute, Cleveland, in 
cooperation with The Lincoln Elec- 
tric Company, has resulted in a de- 
cision to repeat the course several 
times during the winter season. The 
course consists of a week’s intensive 
training, six days being spent in the 
operator’s training school of The 
Lincoln Electric Company, and a 
lecture each evening from Monday 
to Friday on designing for arc- 
welded construction at the Institute. 
Enrollment is limited to 30 men and 
is restricted to graduates of engi- 
neering schools, or those having 
equivalent practical experience. 

Further information may be had 
from Dean Alfred Mewett, John 
Huntington Polytechnic Institute, 
Cleveland, or from E. W. P. Smith, 
consulting engineer, Box 683, Cleve- 
land. 





Sarco Appoints Boston 
Representative 


D. M. Archer, connected with the 
sales engineering staff of Sarco Co., 
New York, for three years, has been 
appointed representative of that 
company in the New England states, 
with offices at 11 Wolf St., West 
Roxbury, Boston. 





Davis Engineering Appoints 
Blackiston 


Davis Engineering Corp., New 
York, manufacturers of domestic 
and commercial hot water heaters, 
announces the appointment of G. P. 
Blackiston as its sales promotion 
manager. 





Fleming Succeeds 
Ernest Szekely Co. 


The business of the Ernest Sze- 
kely Co., Cleveland, Ohio, for 12 
years engaged in consulting engi- 
neering, covering heating, ventilat- 
ing, air conditioning, steam plants, 
plumbing, and electrical work, has 


been transferred to P. B. Fleming, 
connected with the organization 
since its inception, and in active 
charge for the past seven years. 
Mr. Fleming will carry on the 
business under his own name at 308 


Rockefeller Building, Cleveland. 





Research Papers to Feature 
N.W.A.H.A. Convention 


A report of the research advisory 
committee, by F. G. Sedgwick, chair- 
man and an inspection of the re- 
search residence, are the scheduled 
events of the Wednesday morning 
session of the December convention 
of the National Warm Air Heating 
Association, to be held in Urbana, 
Ill., December 7-8. In connection 
with this program, A. C. Willard, 
professor of heating and ventilation 
at the University of Illinois, will 
present a resume of the research 
work during the summer and fall. 

At the Wednesday afternoon ses- 
sion, J. D. Hoffman, chairman of the 
code committee, and director of the 
department of practical mechanics, 
Purdue University, will discuss the 
mechanical code for warm-air fur- 
nace heating systems in residences 
and render the report of the code 
committee. Dean M. S. Ketchum, 
of the College of Engineering, Uni- 
versity of Illinois, will discuss the 
research work of the engineering 
experiment station of the university, 
and A. P. Kratz, research professor, 





and S. Konzo, research associate 
will present recent research devel. 
opments. G. D. Kingsland, Minne- 
apolis, will speak on automatic con- 
trol as applied to warm-air heating 
and air conditioning systems at the 
same session. The banquet dinner 
will be held at the Urbana-Lincolp 
Hotel at 7 p.m. on Wednesday. 

The Thursday morning session 
will be opened with a report by 
D. C. Simpson on the results of tests 
made by Prof. Frank B. Rowley on 
gravity warm-air systems to deter- 
mine comparative operating charac- 
teristics with and without air filters. 
This will be followed by an open 
forum in which the sales methods, 
installations, profits, collections, and 
the situation and outlook will be 
discussed. The convention will close 
with the reports of the officers and 
committees, and the election of new 
officers. 





Hagen on A.S.M.E. Annual 
Meeting Program 


A number of discussions of out- 
standing importance are planned for 
the program of the annual meeting 
of the American Society of Me- 
chanical Engineers, to be held in 
New York, December 5-9. Among 
these is a paper “Pulsation in Air 
Flow from Fans and Its Effect on 
Test Procedure,” by H. F. Hagen, 
vice-president in charge of research, 
B. F. Sturtevant Company. 
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Employment Increases 


Employment 


in the steamfittings manufacturing 


industries throughout the 


country showed an increase during September, as indicated by the chart of the 


employment index numbers compiled by the Department of Labor. 


With the 


1926 average as 100, the index shows that employment in the steamfittings 
plants is at 35.5% of the 1926 figure, while in August the index was only 33.1. 
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Offers Training Course for Air 
Conditioning Salesmen 


Walter J. Ottinger, 1929 East 55 
St.. Cleveland, announces the pub- 
lication of a short text for air con- 
ditioning salesmen under the title 
“Just What Is This Air Condition- 
ing?” Three standard size mimeo- 
graphed sheets of text and three 
charts comprise the set, which is 
offered for 75 cents in quantities 
from one to five, with reduced cost 
for large orders. Inquiries should 
be addressed to Mr. Ottinger. 





Sturtevant Takes Over Cooling 
and Air Conditioning 


The Cooling and Air Condition- 
ing Corporation founded by, and 
until recently partly owned by, the 
B. F. Sturtevant Company, is now 
a completely-owned Sturtevant sub- 
sidiary, to be incorporated under 
the laws of Massachusetts. The 
name of the corporation will be 
changed to Sturtevant-Cooling and 
Air Conditioning Company, with 
headquarters at Hyde Park, Boston, 
Mass. Its principal officers are 
E. B. Freeman, president; B. S. 
Foss, treasurer, and H. R. Sewell, 
vice-president and general manager. 
Mr. Sewell has been with the Sturte- 
vant Company for 17 years, for the 
past seven as manager of the air 
conditioning division. 

Sturtevant-Cooling and Air Con- 
ditioning Company will continue to 
handle public building conditioning, 





1SO 


comfort and process work. The B. F. 
Sturtevant Company will handle, 
through the regular trade channels, 
the manufacturing and sale of the 
unit type of air conditioning prod- 
uct, such as coolers, humidifiers, or 
combinations of both. 


Stokers Subject of Chicago 
Meeting 


An address, “The New Science of 
Coal Use,” was presented by B. R. 
Gebhart, public relations director 
of the Illinois Coal Bureau, to the 
Illinois Chapter of the A.S.H.V.E. 
at its annual meeting, held at 
Chicago, October 10. Mr. Gebhart 
discussed the various ways by which 
coal might be made to compete suc- 
cessfully with automatic oil or gas 
heat. He advocates the establish- 
ment of a heating department by 
coal dealers which would assume 
the responsibility for keeping the 
stoker and furnace equipment in 
good working order, and of tending 
the heating plant. 

Carlyle M. Terry, of the Anthra- 
cite Institute, followed with a dis- 
cussion on consumer service, and 
John Jenkins, of the Interlake Iron 
Corporation, spoke on the utiliza- 
tion of coke. A brief discussion of 
the handbooks and data released by 
the Committee of Ten, Coal and 
Heating Industries, was presented 
by Oliver Grimes. 

Officers elected for the new term 
are: President, J. H. O’Brien; vice- 
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Trend of Wholesale Prices 
The index of wholesale prices for heating and plumbing materials, as compiled 
by the Department of Labor and shown above, dropped slightly in September 
as compared with August, the decline being from 67.1 to 66.8 (1926 average = 


100). 


The index for all building materials increased from 69.6 to 70.5, while 


the combined index of all commodities rose one point from 65.2 to 65.3. 








News of the Month 


president, C. W. DeLand; treasurer, 
J. H. Milliken; secretary, J. J. 
Hayes. J. J. Aeberly, retiring presi- 
dent, R. E. Hattis, and George B. 


Blanding are the new directors. 


Yale to Study Relation of 
Ventilation to Health 


Research to determine the effect 
of ventilation, cooling, and heating 
upon human health and comfort will 
be carried on by Yale University in 
the new hygiene laboratory to be 
erected at New Haven as a gift from 
the John B. Pierce Foundation. The 
investigations will be made by Dr. 
Leonard Greenburg and Dr. L. P. 
Herrington, under the general su- 
pervision of Dr. C.-E. A. Winslow. 

Doctor Winslow, who is an author- 
ity on public health, has long been 
engaged in a study of human reac- 
tions to atmospheric conditions. He 
was a member of the New York 
Commission on Ventilation. Doctor 
Greenburg has been a member of 
the United States Public Health 
Service for a number of years, and 
in this capacity has been working 
in the Yale laboratories on ventila- 
tion problems. Doctor Herrington 
is a psychologist, with special train- 
ing in physiology. He is a member 
of the Department of Public Health 
at Yale. 





A.O.B.A. Opposes Free 
Burner Service Policy 


Action has been taken by the di- 
rectors of the American Oil Burner 
Association to combat the policy 
adopted by Standard Oil Company 
of New Jersey whereby free service 
is extended oil burner owners in 
exchange for long term fuel con- 
tracts in the Washington, D. C., 
territory. The campaign opened on 
October 5, when a series of news- 
paper advertisements was instituted 
in which the public was warned 
against deception by the proposals 
of certain oil companies attempting 
to increase their sales in Washing- 
ton, Baltimore, and Virginia. The 
Oil Burning Council of Merchants 
and Manufacturers Association of 
Washington is leading the fight lo- 
cally, supported by oil burner manu- 








Heating and Ventilating © November, 1932 





51 





News of the Month 


facturers and independent fuel dis- 
tributors. 

Arthur W. Clark, managing secre- 
tary of the dealer division of the 
A.O.B.A., states that the association 
is much concerned over the effect 
this free service offer may have to- 
ward misleading the public, and calls 
attention to the idea that payment 
is generally made in some way 
sooner or later for any worthwhile 
service. The association also disap- 
proves the plan of any one service 
organization attempting to render 
satisfactory service on all makes of 
burners. Oil burner dealers actually 
sell automatic heat and are, there- 
fore, concerned in all dealings of the 
user having direct bearing on satis- 
factory automatic heat. 





Ernest Williams Addresses 
New York Engineers 


About 115 members and guests of 
the New York chapter, American 
Society of Heating and Ventilating 
Engineers, heard Ernest Williams, 
of the office of Clyde R. Place, con- 
sulting engineers, describe the me- 
chanical equipment of Rockefeller 
Center at the first meeting of the 
season, held October 17. Mr. Wil- 
liams included among the topics of 
his illustrated lecture the design and 
layout of the elevator systems, 
steam supply, power supply, studio 
soundproofing, air conditioning, and 
staging facilities in the theaters. 
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Oil Burners 
Shipments of domestic and commer- 
cial oil burners in the U. S. increased 
during August to 6341 from 4175 in 
July, a rise of 52%. The August figure 
is, however, 29.8% below the corre- 
sponding month in 1931. Figures from 
U. S. Department of Commerce. 
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Spokane Dealers Hold Exhibit 
of Air Conditioning Equipment 


Plumbing and heating firms of 
Spokane, Wash., held their first air 
conditioning show August 29 to 
September 3, for the purpose of in- 
augurating a campaign to educate 
the public in the uses and advan- 
tages of this equipment. Approxi- 
mately 20 concerns participated in 
the exhibit, and all have reported 
satisfactory results. The show was 
publicized mainly by invitation 
cards distributed among interested 
prospects by the dealers. By agree- 
ment, no sales were closed on the 
floor, but the dealers were provided 
with good prospect lists as a result 
of the show. 
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Gas Boilers 
According to the Department of Com- 
merce, shipments of gas boilers, in 
thousands of B.t.u. capacity, rose from 
49,406 in July to 76,265 for August, a 
gain of 54.5%. The August, 1932, fig- 
ure is off 61% from the same month 

last year. 





Qualification of Welders 
Studied at Fall Meeting 
of A. W.S. 


Among the papers presented at 
the fall meeting of the American 
Welding Society, held in Buffalo, 
N. Y., October 5, was “Pre-Qualifi- 
cation Tests for Welders,” by Ernest 
Lunn, consulting engineer, Chicago. 
In it, the author outlined the most 
logical steps to be followed by a 
beginner in acquiring proficiency in 
the art of welding, and points out 
the need for a method by which an 
employer may classify the qualifi- 
cations of welders for various kinds 
of work. He also proposes a stand- 
ard code of specifications for tests 
whereby the welders’ qualifications 
may be determined. 
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Stokers 


A total of 977 heating stokers was in. 

stalled during the month of August, an 

increase of 87% over July. The August. 

figure shows a drop of only 6.8% from 
August, 1931. 





Illinois Ice Association Hears 
Talk on Research Residence 


At its annual fall meeting, held in 
Urbana, Ill., September 25, the 
Illinois Association of Ice Industries 
heard Prof. A. C. Willard, head of 
the Department of Mechanical En- 
gineering, University of Illinois, de- 
scribe the investigations being car- 
ried on in the university’s research 
residence on the adaptation of air 
conditioning to a standard warm-air 
heating system. Professor Willard 
reported that the warm-air system 
had proven satisfactory for comfort 
cooling, in spite of previous doubts. 

Cooling was done with ice, and 
the speaker outlined the manner in 
which the cooling coil was installed 
in a by-pass in the main duct of the 
air distribution system. The rooms 
were maintained at conditions com- 
fortable and satisfactory to the oc- 
cupants, and no objectionable con- 
densation on the ducts or pools 
of cold air at the outlets had 
been encountered. Professor Willard 
stressed the effectiveness of awnings 
in helping to maintain cool condi- 
tions and conserving ice. 

Prof. A. P. Kratz, who has been 
in active charge of the research 
work, further described the investi- 
gations and pointed out that while 
the cooling season had been short, 
outside temperatures as high as 
103° had been encountered, provid- 
ing a wide range of conditions for 
the experimental work. At the ad- 
journment of the meeting the 
members of the association were 
conducted through the research 
residence. 
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R. C. Cosgrove 


Cosgrove Heads Westinghouse 
Air Conditioning 


R. C. Cosgrove, manager, refrig- 
eration division, Westinghouse Elec- 
tric and Manufacturing Co., East 
Pittsburgh, Pa., has been placed in 
charge of the company’s domestic 
air conditioning activities, in addi- 
tion to his present duties. 





House-Heating by 
Manufactured Gas Up 


Revised statistics recently issued 
by the American Gas Association, 
covering the manufactured gas in- 
dustry only, contain some items of 
interest regarding the extent of 
house-heating by gas during the 
years 1929, 1930 and 1931. During 
this period the number of house- 
heating customers rose from nearly 
44,000 to 58,670; the gas sold for 
heating rose from 14,261,000 thou- 
sand cubic feet to 19,908,100 thou- 
sand cubic feet; revenue increased 
from $12,075,500 to $16,061,500; 
sales per customer were nearly con- 
stant, changing only from 325 thou- 
sand cubic feet to 339 thousand 
cubic feet; annual revenue per cus- 
tomer was practically steady at 
$275; while the average revenue per 
thousand cubic feet sold fell from 
85 cents to 81 cents. It is also no- 
table that the 81-cent figure is less 
than the unit price for other gas 
uses. In other words, not only did 
the use of manufactured gas for 
house-heating increase, but this busi- 
ness was obtained by offering a 
relatively attractive price to house- 
heating users. 


Frank O'Day 
Frank O’Day, president of the Oil 


City Boiler Works, died October 11, 


at the age of 50, following an ill- 
ness of six weeks. His death was 
attributed to a complication of 
diseases. 

Born in Buffalo, Mr. O’Day was 
a son of Daniel O’Day, who was one 
of the original vice-presidents of the 
Standard Oil Company, general 
manager of the National Transit 
Company, and a co-founder with 
Michael Geary and B. W. Vander- 
drift of the tank and boiler shop 
which later grew into the Oil City 


Boiler Works. 











Testing efficiency of Owens- Illinois 

Dustop filter for giving hay fever re- 

lief, in the laboratory of the E. Vernon 
Hill Co., Chicago. 





COMING EVENTS 


NOVEMBER 30-DECEMBER 4, 1932. 
Annual Meeting of the American 
Society of Mechanical Engineers, to 
be held in the Engineering Societies 
Building, New York. 


DECEMBER 5-10, 1932. Tenth National 
Exposition of Power and Mechanical 
Engineering, to be held at the Grand 
Central Palace, New York. 

DECEMBER 7-8, 1932. Meeting of the 
National Warm Air Heating Asso- 
ciation, to be held in Urbana, Ill. 
Headquarters at the Urbana-Lincoln 
Hotel. ~ 

DECEMBER 7-10, 1932. Twenty-Eighth 
Annual Meeting of the American 
Society of Refrigerating Engineers, 
to be held in New York. 

JANUARY 23-25, 1933. Thirty-Ninth 
Annual Meeting of the American 
Society of Heating and Ventilating 
Engineers, to be held in Cincinnati, 
Ohio. 

JUNE 12-17, 1933. Tenth Annual Con- 
vention of the American Oil Burner 
Association, to be held in Chicago. 
Headquarters at the Hotel Stevens. 


News of the Month 


Frank O’Day was also president 
of the Venango Oil and Land Com- 
pany, a director in the Oil City 
Trust Company, and a prominent 
figure in the O’Day Oil Company, 
with large holdings in Pennsylvania, 
Ohio, and West Virginia. 

He is survived by his wife and 
three sons. 





September Home Building 
Up 6.3% 


September showed an increase of 
6.3% in the number, and an in- 
crease of 9.9% in the estimated 
cost, of new residential buildings as 
compared with August, according to 
reports of building permits received 
by the Bureau of Labor Statistics 
of the United States Department of 
Labor from 353 identical cities. The 
estimated cost of all building oper- 
ations for which permits were issued 
in these cities during September was 
$31,768,068. This was a decrease of 
15.2% as compared with August. 








C. A. Pearson 


Pearson New Supervisor of 
Commercial Sales for York 


C. A. Pearson has recently been 
appointed national supervisor of 
commercial sales for the York Ice 
Machinery Corp., York, Pa. Plans 
for introducing a new line of small 
tonnage commercial refrigerating 
machines using the recently devel- 
oped refrigerant freon are to be an- 
nounced shortly by this company. 
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Ventilating Dead Spaces 
in Basements 


Epriror, HEATING AND VENTILATING: 

Referring to the article in the 
September issue of HeaTiInG AND 
VENTILATING, entitled “Ventilating 
Dead Space in a Basement,” the 
writer had experienced some diffi- 
culty in the operation of this type 
of supply duct on a recent job. 

The purpose of the suction con- 
nection was intended for the recir- 
culation of air in the dead space 
under the main horizontal duct. 

However, when the fans were put 
in operation, it was observed that 
the air discharging through the 
supply connection increased the 
frictional resistance behind the louv- 
ered register, causing an eddy cur- 
rent of air which retarded the air 
at the suction side of the duct and 
forming no circulation. 

This trouble was eliminated by 
replacing the louvered registers on 
the supply and suction connection 
with wire screens 1% in. mesh. 

STEPHEN W. MoLokIE 


Staten Island, N. Y. 


Air Conditioning and the 
Heating Contractor 


Epriror, HEATING AND VENTILATING: 


A careful perusal of the October, 
1932, issue of Heatinc anv VEN- 
TILATING affords one excuse for 
these comments. 

We agree heartily that the term 
“Air Conditioning” is a misnomer 
so far as the majority of apparatus 
offered is concerned. 

The compilers of the tentative 
code, presented through the joint 
code committee of the National 
Warm Air Heating Association and 
the Furnace Blowers Manufactur- 
ing Association, carefully avoid this 
term, and speak of theirs as a code 
for mechanical warm-air furnace 
heating, although many of the firms 
interested do provide for cleaning 
and humidifying, as well as heating 
and circulating the air. In many 
cases, too, they specify that the 
same apparatus can be used for 
cooling. 

As far as the average detached 


residence is affected, it seems hard- 
ly probable that many homeowners 
will be interested in summer cooling, 
and in our opinion the heating con- 
tractor who stresses this is wasting 
energy. Also, he is letting himself 
in for trouble when a hot spell does 
arrive. 

In this latitude our heating season 
averages about 210 days, while ex- 
cessively high temperatures, either 
day or night, rarely exceed two 
weeks. Two or three ordinary elec- 
tric fans, costing only a few dollars 
and using scarcely more current 
each than.an ordinary electric bulb, 
will usually prevent any feeling of 
positive discomfort. 

This is a practical way of looking 
at a problem that should really be 
confined to larger buildings with 
large numbers of occupants. There 
the problem is entirely different, a 
point forcibly brought out in the 
issue referred to. 

There is a phase of the controlled 
heat problem that the would-be suc- 
cessful heating contractor should 
not overlook. Heretofore the heat- 
ing of the majority of small homes 
involved only two, or at the most, 
three trades. If warm air was used 
the sheet metal contractor furnished 
all the labor involved. If steam or 
hot water was to be the medium, a 
steamfitter or a plumber who com- 
bined the two trades did all the 
work. 

Now, however, a third trade en- 
ters the picture, the electrician, and 
if the heating contractor is to be 
successful he must know how to 
plan accurately all electrical con- 
nections and be able to check their 
correct installation. 

Not only must he see that these 
are properly connected, but he must 
be able to adjust accurately the 
thermostat and other controls, and 
to explain them all to the home- 
owner and his wife so that they will 
be able to handle them. To read 
the literature put out by manufac- 
turers one would think all this was 
easy of accomplishment, but long 
experience with the users of heating 
apparatus leads to the opposite con- 
clusion. 

This is still further complicated 





by the sales propaganda of oil-burn- 
ing and automatic stoker Manufac- 
turers and the 57 varieties of bity. 
minous fuels and fuel oils. 

In other words, the present day 
heating contractor has a complex job 
ahead. It covers not alone his own 
education, but the education of his 
clientele, and unfortunately he has 
to compete with all the rival sellersiof 
individual accessories which may be 
offered to confuse his Prospect’s 
mind. 

We are not objecting or opposing 
all this; we are simply urging the 
heating contractor to study all the 
up-to-date ‘ methods, but to soft 
pedal his enthusiastic endorsement 
until the test of time and the gen- 
eral education of the public make 
clear the open road. 

We are aware that the automobile 
is held as a shining example of what 
can be done by way of education, 
This comparison now does not take 
into account the number of manv- 
facturers and distributors who have 
fallen by the wayside, or the differ- 
ent attitude of the public. 

The public expects a car to be 
worn out and replaced within an 
average period of from three to five 
years, but it expects its heating ap- 
paratus to last a lifetime, or at least 
15 to 20 years. The buying public 
has been educated to the idea that 
the price set for an automobile is 
the price that has to be paid. The 
buyer does not go to the car mer- 
chant with a more or less complete 
specification and ask for competitive 
bids as he does with heating. 

C. M. Lyman 
Utica, N. Y. 


Panel Heating 


Epriror, HeatinG AND VENTILATING: 

In the September, 1932, issue of 
HEATING AND VENTILATING there 1s 
a brief article referring to research 
work carried out by the Building 
Research Department of the De- 
partment of Scientific and Industrial 
Research of Great Britain. This 
article states that the heat require- 
ments of rooms warmed without 
ventilation by the panel system are 
approximately 14% greater than 
with convection heating. 

I would like to draw your atten- 
tion to the fact that this was the 
result obtained when an entirely 
sealed room was used. It was found 
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Jater that when a small air brick in 
one corner was left open, allowing 
a very gradual air change, the in- 
crease of consumption of the con- 
vection heaters was approximately 
9%, whereas there was no appreci- 
able increase in the consumption of 
the panels. There is a great economy 


in the use of panels under condi- 
tions of air change which occur 
normally in occupied buildings. In 
England, the figure of economy is 
accepted at 30%. Richard Crittall 
& Co., Ltd., pioneers in panel heat- 
ing, have found this figure reason- 
ably accurate, and this figure has 








also been given by A. H. Barker in 
a paper on radiant heating before 
the Heating and Ventilating Engi- 
neers. 


Ricuarp A. Wo.Fr 


Wolff & Munier, Inc., 
New York, N. Y. 


Conditioning Units—A Reference List (Supplement) 


lx the October issue, pages 41-66, a reference list of 
available air conditioning equipment was presented. 


The following two items are published as a supple- sented. 









Air-control Systems, Inc., Chicago, 11. 
Trade Name: Zephyr Air. 
Type: Direct unit. 


Includes: Washer unit with low pressure atom- 
izer, fan, finned core for heating or cooling, 
cabinet enclosure when replacing radiator, 
ducts when installed in basement, ice stor- 
age system in which ice is alternately frozen 
and melted when cooling wanted only 8 hr. 
to 12 hr. per day. 


Fuel: Any—replaces radiator for heating. 


Sizes and Capacities: “Zephyr 75”—humidifi- 
cation and air washing, up to 40,000 cu. ft.; 
room heating, equivalent to 30 sq. ft. to 40 
sq. ft.; cooling, one ton (12,000 B.t.u. per 
hr.), using one ton compressor for 24 hr. 
cooling or % ton with ice storage system. 


Remarks: Requires connections to electric, water 
supply and waste, also heating and cooling 
pipe connections. 


The Peerless Electric Co., Warren, Ohio. 
Trade Name: Peerless. 


Type: Fabricated unit for use with warm-air 
plant. 


Includes: Direct-driven blower with capacitor 
motor, washer, and filters. 


Fuel: None; unit does not include a furnace. 


Sizes and Capacities: Three standard sizes. 
Also special sizes. 


Remarks: Has double blower driven by single 
motor. Feature of unit is three-speed con- 
troller which is connected to a furnace tem- 
perature controller. Company advocates con- 
tinuous operation of blowers; reports finding 
electrical consumption is little higher than 
with intermittent operation, but the rise in 
charges is balanced by lower fuel consump- 
tion and improved air conditions in building. 
Maker also offers blower wheels and motors 
for application by furnace manufacturers to 

their units. 


ment to that material, the one having been omitted 
from the original list, and the other incorrectly pre- 
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Arco-Petro Boiler-Burner 
Combination 


Arco-Petro automatic boiler equip- 
ment for domestic steam or hot 
water heating systems has recently 
been announced as a joint product 
of American Radiator Co., New 
York, and Petroleum Heat & Power 
Co., Stamford, Conn. 

Units are shipped complete in 
three crates, the assembled boiler in 
one, the burner in another, and the 
controls and accessories in a third. 
Cast-iron construction is used in the 
smaller boilers, and copper and steel 
are used for boilers of 800 sq. ft. 
capacity and larger. Staggered flue 
travel, small water content, and ac- 
celerated internal circulation pro- 
mote rapid heat absorption. Copper 
coils in the larger boilers are held in 
bronze compression fittings which 
are threaded into the steel plate 
water leg and dome. Provision is 
made for the addition of an indirect 
water heater which will operate 
winter and summer with suitable 
control. The boiler is encased in a 
steel jacket and 2 in. of asbestos 
insulation minimize heat loss. 

Burner is an adaptation of the 
Petro and NokKol rotary, producing 
a wall-wiping type of flame. A small 
1/12-hp. motor drives the head as- 
sembly, the only rotating part in 
the burner. This head contains a 
fan which in operation continually 
draws a column of cool air through 
the louvers in the side of the base. 
Fuel oil is thrown out through tubes 
by the centrifugal action of the 
rotary head into a column of air 
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Arco-Petro automatic boiler 


discharged by the fan. Air and oil 
travel across the hearth to the ring 
of refractory surrounding the com- 
bustion space, and here combine to 
form a highly turbulent, combus- 
tible mixture. Either gas pilot or 
electrical ignition may be used, and 
operation is fully automatic. 

The unit is available in six sizes, 
ranging in capacity from 285 sq. ft. 
to 1200 sq. ft. of direct steam radia- 
tion, and from 456 sq. ft. to 1920 
sq. ft. of hot water radiation. 





A. C. & F. Develops Car 
Pre-Cooler 
Apparatus for pre-cooling and de- 


humidifying the air in railroad cars 
previous to starting on runs is be- 





Railroad car pre-cooler 


ing manufactured by American Car 
and Foundry Co., 30 Church St., 
New York. 

Four 300-lb. blocks of ice are 
charged into the machine. ‘These 
are supported in an upright posi- 
tion on sloping grates with the lower 
portion of the two forward blocks 
submerged in water. This water 1s 
circulated by a motor-driven pump, 
and is played on the ice blocks by 
spray nozzles. The reservoir is of 
sufficient capacity for a two-hour 
run before draining becomes neces- 
sary. 

Recirculated air from the car is 
drawn in through a canvas suction 
duct by means of a motor-driven 
blower. This air passes into the ice 
chamber between the blocks where 
it is pre-cooled. At the end of this 





passage the air is divided into the 
two side passages and is Passed over 
the ice and through the sprays 
where it is chilled and dehumidified 
Entrained water is prevented from 
entering the air chamber by elimi- 
nator plates at the forward end of 
the ice chamber. The cold air is 
then delivered into the car through 
a canvas duct having its discharge 
end secured to a metal window slide 
inserted into the car window. 

Machines are mounted either on 
casters or on rubber-tired wheels. 
A 1/3 hp. motor drives the pump, 
and the blower is powered by a ¥y;, 
hp. motor. The pump has a capac- 
ity of 15 g.p.m. against a 35 ft. 
head. The blower is of the dual 
squirrel cage type, and is capable 
of delivering 2000 c.f.m. 





Enclosed Ventilating Fan 
Requires No Housing 


Designed specifically for applica- 
tion in exposed locations, the Pent- 
Vent, a fully enclosed and weather- 
proof centrifugal ventilating fan, 
was recently announced by The 
Bishop & Babcock Mfg. Co., 4901 
Hamilton Ave., N.E., Cleveland. 
No separate penthouse or further 
protection from the weather is neces- 
sary, and the manufacturer recom- 
mends the unit as ideally adapted 
to roof mounting where it can be 
arranged to cap toilet exhaust 
stacks, central vent ducts, or other 
shafts. 

A backward-curved centrifugal 
fan is mounted directly on the mo- 
tor shaft in a vertical position and 
discharges through two outlets faced 





Bishop and Babcock PentVent 
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in opposite directions, to compen- 
sate for wind velocity and direction. 
Each of these outlets is equipped 
with an automatic louver which pre- 
vents entrance of rain, insects, and 
backdrafts when the fan is shut 
down. A set of stationary louvers 
protects the automatic shutters 
against ice formation and other in- 
terference. 

Standard housings are construct- 
ed of heavy sheet copper, and sides 
extended 3 in. below the coping to 
prevent water seepage. The top is 
removable to permit access to the 
motor. Both fan and motor are de- 
signed for quiet operation, and have 
a non-overloading horsepower char- 
acteristic. The unit can be operated 
against heads as high as 34 in. 
static pressure. 





Improvements Made in 
Economy Pumps 


A number of improvements and 
several new features have been an- 
nounced in the redesigned line of 
Hoffman-Economy vacuum pumps 
and condensation pumps, manufac- 
tured by The Economy Pump Co., 
Chicago, Ill. 

Receivers are rectangular in shape 
and are of sturdy and non-corrosive 
cast-iron construction. Motors are 
of standard make, permitting quick 
replacement, and the pumps have 
beer so designed as to make all 
parts readily accessible. 

Manufacturer states that at 160° 
water temperature and 6 in. vacu- 
um, the pump capacity for both air 
and water is 100%. At 195° and 3 
in. vacuum, the pump capacity is 
85% for air and 100% for water. 





Hoffman-Economy vacuum pump 


Butler Stoker has Variable- 
Speed Transmission 


Butler Mfg. Co., Kansas City, 
Mo., is marketing the Butler worm 
type underfeed stoker in sizes suit- 
able for a wide range of heating ap- 
plications. 

A gear train, consisting of one 
worm and gear speed reduction, and 
with three to four spur gear reduc- 
tions depending upon the size of the 
unit, is driven by a motor, carrying 
on its shaft a sheave and fan rotor. 
A lever on the gear case permits 
operation of the worm feed at either 
two or three different speeds, as 
well as providing a neutral position 
in which the worm is not feeding 
coal but the fan continues in opera- 
tion. The number of these speed 
adjustments is doubled by shifting 
the belt from one set of pulleys to 
the other. A shear pin is included 
in the mechanism to prevent damage 
in case of foreign material jamming 
in the feed screw. 





Side installation of Butler stoker, 
showing speed transmission 


Ten sizes of stoker are made. 
Coal-burning capacities range from 
35 Ib. per hr. to 1200 Ib. per hr., and 
heating capacities range from 875 
sq. ft. to 30,000 sq. ft. of direct 
steam radiation. 





Humidistat Operates on Smail 
Moisture Differential 


Lewis Air Conditioners, Inc., 829 
Second Ave., Minneapolis, Minn., 
has announced a new and improved 
model of the Humitrol, a humidistat 
for controlling electrically the oper- 
ation of any humidity-regulating 
apparatus. 

Hygroscopic element consists of a 
ribbon of moisture-sensitive ma- 
terial passed over rollers around the 
inside of the molded bakelite case. 
Expansion and contraction of the 
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ribbon is transmitted through a lev- 
er mechanism to operate a mercury 
tube switch. 

Casing is 7% in. long, 2% in. 
wide, and 134 in. deep. The mercury 
switch is of two ampere capacity for 
110 volt alternating or direct cur- 
rent. For heavier loads, a relay of 
correct capacity is placed in the cir- 
cuit. The manufacturer states that 
the device is calibrated for a maxi- 
mum operating differential of within 
3° above or below the setting. 





Improvements Announced in 
Williams Oil-O-Matics 


Williams Oil -O- Matic Heating 
Corp., Bloomington, Ill., has an- 
nounced the Model KB burner, em- 
bodying refinements and improve- 
ments over the Model K_ burner. 
Among the improvements listed are 
reduction of operating noise, reduc- 
tion of power consumption, simpli- 
fication of mechanism, and greater 
accessibility of parts. Moving parts 
are mounted on a single shaft. 





Humidifier Attached to Fan 


Lloyd S. Read, 124 W. Fourth - 
St., Los Angeles, Calif., is distrib- 
uting a humidifying device known 
as the Kul-R-Air. The unit may 
be attached to any electric fan of 
the usual type, and is sold for home, 
office, store, and similar uses. 

Water in the tank is evaporated 
by electrically applied heat, and is 
introduced into the air stream 





Kul-R-Air on fan 
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passing through the fan through 
two jets. Connection to the lighting 
circuit is made with a cord and 
plug. When all the water has been 
evaporated, the device is automat- 
ically disconnected. One filling of 
the tank is sufficient for 6 hr. to 8 
hr. of continuous operation. 





Centrifugal Pumping Unit 
Mounted on Standard Motor 
American Steam Pump Co., Bat- 

tle Creek, Mich., is marketing a 
line of American-Marsh Motor-Unit 
centrifugal pumps for air washers, 
humidifiers, filters, brine circulation, 
hot or cold water circulation, sprink- 
ler systems, and general industrial 
applications. Pumps are single stage, 
single suction, and are available in 
types MUE and MUI for end suc- 
tion and inside suction, respectively. 

The pumping unit is designed to 
attach rigidly to a motor of stand- 
ard manufacture, either single phase, 
polyphase, or direct current, oper- 
ating at speeds of 1750 r.p.m. and 
3500 r.p.m. Thus, in the event of 
motor disability, the motor may be 
replaced by one of similar make and 
characteristics from local stock. The 
pump impeller shaft is machined to 
fit the motor shaft and is secured to 
it by a removable pin held in place 
by the position of the water slinger. 
The impeller, shaft, and casing ring 
of type MUI are easily withdrawn 
upon removal of the outboard head, 
and the water slinger, stuffing box 
gland, and lantern gland are all 
split and can be quickly removed 
and replaced if necessary. Similar 
accessibility is afforded in the end 
suction type, excepting that the suc- 
tion and discharge piping must be 
disconnected in order to remove the 
volute casing. The impeller is inte- 
gral with the shaft in this type. A 
minimum of floor space is required 
since the motor and pump are close- 
coupled, and as each type of pump 
is supported by the motor feet, no 
foundation other than a suitable 
support for the weight of the outfit 
is required. The unit will operate 
in horizontal, vertical, or inclined 
positions. 

Type MUE is made in three 
sizes and will discharge from 5 
g.p.m. to 150 g.p.m. against heads 
ranging from 5 ft. to 120 ft. Type 











MUI is available in four sizes, and 
will discharge from 50 g.p.m. to 450 
g.p.m. against heads ranging from 
5 ft. to 120 ft. 





Stoker Introduces Coal 
Through Fire Door 


Auto-Home Stoker Corp., 1728 
South Michigan Ave., Chicago, is 
manufacturing the Auto-Home stok- 
er, designed primarily for the heat- 
ing plants in average homes of from 
six to twelve rooms. 

Stoker consists of an electrically- 
driven shovel, propelled in and out 
of the fire door by means of a rack 
and pinion mechanism to deposit 
fuel on the fire as needed. A lever 
arm, having a block of fire brick at 
its outer end, rests on top of the bed 
of coal in the combustion chamber, 
and as the level falls due to con- 
sumption of the fuel, it sets the 
stoker into operation until the fire 
has been built up to the required 
level. An arm connected to the main 
driving gear operates the shaker bar 
automatically. 





Cast Iron Radiator Made in 
One Piece 


United States Radiator Corp., 
Detroit, Mich., is manufacturing the 
Capitol Fincast concealed radiation. 
Heating elements are of cast iron in 
one piece. 

Smaller sizes have a single fluid 
chamber, centrally located, extend- 
ing the full length of the radiator, 
while in the larger sizes there are 
two fluid chambers, proportionately 
spaced. Fins are cast integrally with 
these central passages and are joined 
together at their vertical outer edges 
to form the side walls of the radia- 






(Above) U. S. Radiator Corp. Fincast 
elements. (Left) Phantom view 
of Capitol casing 





tor. Suitable enclosures and casings 
are supplied. 

Elements are made in widths of 
3% in., 536 in., 7% in., and 105% 
in., and in lengths from 18 in. fo 63 
in., progressing in steps of 5 in. The 
height of the radiator elements js 
4% in. They range in capacity from 
8.5 sq. ft. to 127.5 sq. ft. of equiv- 
alent direct steam radiation when 
installed in cabinets with front out- 
let grilles, and from 9.85 sq. ft. and 
up, in cabinets having top openings. 
Concealed ratings vary with height 
of stack. 





Paramount Conversion Burner 
Bialosky Bros. & Co., 6611 Euclid 


Ave., Cleveland, are marketing the 
Paramount conversion gas burner 
for domestic heating systems. 

Burner is of the blower type and 
is installed through the ash-pit door. 
The burner head, which may be 
either circular or rectangular to 
correspond to the shape of the fire 
pot of the heater, rests on the grate 
bars. It is of heavy cast iron, with 
a series of vertical slots around its 
periphery, and is set so that the 
flame is projected horizontally and 
radially directly at the inner sur- 
face of the combustion chamber. 
Cast-iron baffles guide the flame and 
hot gases upward in close contact 
with the surface of the combustion 
chamber, and at the top of this 
travel, the products of combustion 
are imparted a final swirling motion 
by spiral spacer blades. The fan is 
set in a horizontal position and is 
driven by a vertical motor. 

A room thermostat wired in series 
with an electric safety pilot regu- 
lates the operation of the burner to 
the heating requirements of the 
building. The gas supply valve is 
regulated by a fly-ball governor on 





58 


November, 1932 ® Heating and Ventilating 








i 
d 
4 
n 
s 
n 
n 
$ 
$ 


DP 


—-— we se wy 








the lower end of the motor shaft. 
After the gas valve is closed, the 
motor continues in operation for a 
brief period to blow out residue and 
unburned gases. A draft hood is 
supplied with the burner which 
regulates the stack draft for either 
coal firing or gas firing. An ash-pit 
door to accommodate the burner is 
also included. ‘The burner consumes 
from 30 to 150 cu. ft. of gas per 


hour. 


Vacuum Pump is 
Turbine-Driven 
Nash Engineering Co., South Nor- 


walk, Conn., has announced the 
Jennings vapor turbine heating 











Sectional view, vapor turbine pump 


pump, a vacuum pump driven by 
steam from the supply main, elim- 
inating the cost of electric power. 

Pump operates on a pressure dif- 
ferential of 21% lb. per sq. in. be- 
tween the supply and the inlet, re- 
gardless of whether the system is 
operated above or below atmospheric 
pressure. This differential is con- 
stantly and correctly maintained by 
the vapor turbine valve which is so 
proportioned that the proper quan- 
tity of steam is passed from the 
supply main to the turbine under 
all load conditions. After passing 
through the turbine, the steam is 
returned to the heating system, hav- 
ing given up heat represented by 
2% |b. expansion, equivalent to ap- 
proximately 34 of 1% of the total 
heat of the steam. 

Condensate and air are handled 
in separate pump elements, consist- 
ing of a centrifugal pump combined 
with the Hytor vacuum pump, de- 
livering maximum condensate capac- 
ity at the same time it delivers 
maximum air capacity. A complete 
electrically-operated stand-by unit 
with full automatic control by vacu- 
um and float is combined with the 
turbine-driven pump as a safety 


measure. The capacity of both 
pumps can be utilized under peak 
load conditions, and the electrically- 
driven unit will be cut in automati- 
cally at any time that the steam sup- 
ply is not adequate to operate the 
turbine. An emergency trip cuts 
off the steam supply in the event 
that conditions are such that the 
turbine is subject to overspeed. 
Pumps are manufactured in 10 
sizes. 


New Line of Fluid Meters 
Announced 


Bailey Meter Co., 1050 Ivanhoe 
Road, Cleveland, has announced a 
new line of fluid meters for the 
measurement of flow of steam, 
water, gases, and other fluids. They 
are available in three general com- 
binations: indicating and integrat- 
ing, recording and integrating, and 
indicating, recording, and integrat- 
ing. The record is made in pounds 
per hour, gallons per minute, or any 
other desired units, on a 24-hr. 
chart, 12 in. in diameter. Flow 
graduations are uniformly spaced 





Bailey fluid meter 


throughout the entire range, facil- 
itating comparison with records of 
pressure and temperature which 
may be obtained on the same chart 
by incorporating auxiliary recorders 
in the flow meter casing. 
Differential of pressures between 
inlet and outlet sides of an orifice 
or other primary element inserted 
in the pipe line operates the mech- 
anism. The inlet side is connected 
to the interior of a mercury-sealed 
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Ledoux bell, and the outlet side is 
applied to the exterior of the bell. 
This bell responds to changes in the 
pressure differential, and moves up 
or down to correspond directly to 
the rate of flow. Guide links restrict 
the movement of the bell to a def- 
inite path, an advantageous feature 
when the instrument is for marine 
or portable use. 

Meters are available for use with 
any commercial operating pressure, 
and the manufacturer states that 
permanent calibration is assured by 
adequate protection against sudden 
surges and reversals of flow. A War- 
ren synchronous motor drives the 
integrator and chart. 


Radiator Traps Fitted with 
Soldering Joints 


Standard bellows radiator traps, 
manufactured by The Trane Co., 
LaCrosse, Wis., are now equipped 
with fittings for direct solder joints 
to the riser or runout to simplify. the 
work of the heating contractor on 
building installations where copper 
piping is used. This inbuilt feature 
relieves the contractor of the cost of 
purchasing an adapter and of the 
labor of applying it to the trap. The 
fitting is manufactured under the 
Mueller Company Streamline Divi- 
sion patents. 





Blower-Filter-Washer for 
Warm-Air Systems 


Peerless Electric Co., Warren, 
Ohio, has announced the Peerless 
blower-filter-washer unit for use in 
warm-air heating systems. 

Apparatus is completely enclosed 
in a metal casing. The blower cham- 
ber houses two small diameter blow- 
er wheels with forward curved 
blades, direct-driven by a Peerless 
variable speed motor of the capac- 
itor type. Dry filters, totalling 400 
sq. in. of area, remove dust from 
the air stream and a series of spray 
nozzles in the washer chamber wash 
and humidify the air before it is 
delivered to the furnace casing. 

A three-speed motor controller 
provides for selective speed opera- 
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tion, and a furnace bonnet control 
varies the air volume and humidifi- 
cation capacities to meet varying 
conditions. ‘This also serves as a 
limit control to shut down the blow- 
er when the furnace temperature 
falls below a predetermined level. 
A summer switch, included in the 
bonnet control, permits operation of 
the unit without the washer feature, 
so that basement air, or air from an 
outside duct may be filtered and 
circulated during warm weather. The 
device may be installed with a cold 
air return, or without it. It is manu- 
factured in three standard sizes, 
with special sizes available. 





Switch Regulates Pressure of 
Domestic Water Supply System 


A pressure regulator switch with 
motor overload protection, for use 
on domestic water supply systems, 
has been announced by Cutler- 
Hammer, Inc., Milwaukee, Wis. The 
switch is rated for 34 hp. on alter- 
nating current, and % hp. on direct 
current. The contact mechanism 
will handle safely six times the full 
load motor current, or open the 
stalled motor circuit by means of a 
thermal overload device. Systems 
may be operated at 65 lb., and a 
differential pressure adjustment of 
from 12 lb. to 28 lb. is possible. 





Petro Sells Kelly Safety Control 


Petroleum Heat and Power Co., 
Stamford, Conn., is marketing the 
Kelly safety boiler control, a device 
which breaks an electric circuit to 
stop the operation of an oil, gas 
burner, or automatic stoker in the 
event of the boiler water level fall- 
ing to an unsafe low, or generation 
of excessive steam pressure. 

Two spring terminals exert a con- 
stant tension on a link made of fu- 
sible metal, which holds them to- 
gether and completes the electrical 
circuit. The unit is screwed into an 
adapter which is installed in a hot 
gas pass, the flue collar, or the flue 
pipe at the safe low water level. 
Pipe connections to the boiler keep 
the control surrounded with boiler 
water as long as the normal level 
is maintained. If the water drops 


below the safe low level, the water 
leaves the adapter and the hot gases 
of combustion quickly melt the fuse. 

Fuses are of an alloy that does 
not soften until it is exposed to a 
temperature very near to its melt- 
ing point. A time lag of approxi- 
mately 2 min. is allowed by the fuse 
after the melting temperature has 
been reached, which insures that the 
operation of the boiler will not be 
interrupted due to surging or prim- 
ing. Replacement of the fuse is a 
simple operation. 

Standard fuse melts at a temper- 
ature corresponding to steam at 9% 
lb. pressure. Fuses are available for 
other pressure and temperature re- 
quirements, including hot water. 
The control can also be had for 
closing instead of opening the cir- 
cuit. 





Induced Draft for Burning 
Inexpensive Fuels 


A motor-driven centrifugal fan 
for providing an induced draft in 





Vacu-Draft installed 


heating boilers and warm-air fur- 
naces in residential, institutional, 
and commercial buildings is being 
marketed by Vacu- Draft Corp., 
Muncie, Ind. The manufacturer 
states that by its use bituminous as 
well as the smaller and less expen- 
sive sizes of anthracite can be com- 
pletely burned. It also makes pos- 
sible the rapid starting of a cold 
system. 

Fan is mounted outside the brick- 
work of the chimney, and the smoke 
pipe from the boiler or furnace is 
connected into it. Thermostatic con- 
trol starts and stops the motor to 
conform to the draft requirements. 





Tool for Forming Button J 
in Sheet Metal 

Whitney Metal Tool Co., Rock. 
ford, Ill., is manufacturing the No 
9 button punch for joining shine 
metal without the use of Punchings 
and rivets. 

Handles will revolve in a com- 
plete circle independently of the 
jaws, making it possible to work jn 
almost any position. A stop is pro- 
vided for regulating the depth of 


Oints 





Whitney No. 9 button punch 


the button impression. It is said to 
operate with ease with four thick- 
nesses of 18 gauge metal, the pres- 
sure on the dies at the extreme end 
of the stroke being more than 100 
times that applied to the ends of 
the handles. The tool is 21% in. 
long, and weighs 8% lb. 





Wrought Iron Pipe Bends to 
Short Radius 


A. M. Byers Co., Clark Building, 
Pittsburgh, has introduced wrought 
iron bending pipe which may, as a 
result of accurate ductility control 
during manufacture, be cold- or hot- 
bent into turns of extremely short 
radius without injuring its strength. 
The corrosion and fatigue-resisting 
qualities of regular wrought iron are 
retained in full in this pipe, accord- 
ing to the manufacturer, who states 
that it has wide application in the 
refrigerating industry and _pipefit- 
ting work in general. 

On cold bends, the extra heavy 
pipe can be bent to a center-to- 
center diameter as low as 3.3 times 
the outside diameter of the pipe, and 
hot bends can be made to much 
smaller center-to-center diameters. 
It is made in both standard and 
extra heavy weight in nominal sizes 
from 1 in. to 12 in. 
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Degree Days and Unit Fuel 
Consumption in Typical Cities 


Unrr fuel consumption figures 
given below must be corrected for 
efficiency, heat content of fuel other 
than that listed below, for radiation 
emitting other than 240 B.t.u. per 
hr., and for radiation calculated on 
a basis other than zero outside to 
70° inside. 


Coal is assumed as having a heat 


September, 1932 


1000 B.t.u. per cu. ft., and oil, 140,000 
B.t.u. per gal. To correct for other 
heating values, multiply the fuel 
consumption listed under the charts 
by the standard heat content just 
listed, and divide by the heat con- 
tent of the fuel actually being used 
in the installation being calculated. 

For radiation installed for any 


zero, multiply the fuel consumption 
given under the charts by 70°, di- 
vided by the quantity (70 minus the 


outside temperature used). 


To correct for efficiency, divide 
the fuel consumption by the effi- 
ciency of the heating installation. 

For water radiation, multiply the 
fuel consumption which is given for 








content of 12,000 B.t.u. per lb., gas, other outside temperature than steam radiation by %. 
San 
New York Seattle Francisco Chicago Denver Boston St.Louis Pittsburgh Minneapolis 
DPLTCE MIAYS: . 4... 2.-s0c0086 48 142 102 85 96 “oe 23 72 137 
Lb. of coal pcr sq_ ft. of radia- 
tion for September......... 0.384 1.136 0.816 0.680 0.768 0.584 0.184 0.576 1.096 
Gal. of oil per sq. ft. of radia- 
tion for September......... 0.033 0.097 0.070 0.058 0.066 0.050 0.016 0.049 0.094 
Cu. ft. of gas per sq. ft. of ra- 
diation for September..... 4.61 13.63 9.79 8.16 9.22 7.01 2.21 6.91 13.15 
Los Angeles Baltimore Philadelphia New Orleans Atlanta Cleveland Cincinnati Detroit 
DEPTREMIBWS 5620s eb eakeoGeacncesases 19 24 14 65 56 83 
Lb. of coal per sq. ft. of radiation for 
SOP! oskacesbeueesccnckusaceecs 0.152 0.192 0.112 0.520 0.448 0.664 
Gal. of oil per sq. ft. of radiation for 
SENTEMIED ococidcuseousk evan eeaeewc 0.013 0.016 0.010 0.045 0.038 0.057 
Cu. ft. of gas per sq. ft. of radiation for 
SEEMED (44 o2bsd ooseeensniareee ec 1.82 2.30 1.34 6.24 5.38 7.97 
Buffalo Birmingham Indianapolis Memphis Des Moines Kansas City Louisville Galveston 
DEPTPEWIDVS <6 ocsdcsaxcesessscaaciaws 116 sree 62 4 87 31 27 
Lb. of coal per sq. ft. of radiation for 
Senpember os eesecheecee ken scenes 0.928 0.496 0.032 0.696 0.248 0.216 
Gal. of oil per sq. ft. of radiation for 
SePNper 45) oe cwin see seaeeesacsc 0.080 0.043 0.003 0.060 0.021 0.019 
Cu. ft. of gas per sq. ft. of radiation for 
SENUEINDED i caw bw nd ocketckbeekesekss 11.14 5.95 0.38 8.35 2.98 2.59 
Fuel consumption figures must be corrected for local conditions as explained above. 
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SIXTY WALL 
TOWER 


HIGHEST IN DOWNTOWN NEW 
YORK, THIRD IN ALL THE WORLD 


Architects: Clinton & Russell, Holton & George, Heating & 

Ventilating Engineers: Tenney & Ohmes, General Contractor: 

Jas. Stewart & Co., Plumbing Contractor: Jas. McCullagh, 

Inc., Heating Contractor: Riggs, Distler Company, Inc. 
All of New York City 


N” only in physical dimensions but in 
all that goes to make such a building 
admirable, “60 Wall Tower” stands high. 
Architects, engineers, and builders have given 
it dignity and soundness above the ordinary 


in design, construction, and equipment. 
In beauty, convenience, and outlook its occu- 
pants find much that is inspiring. Among its 
several advantages—superior transportation 
facilities and fine unobstructed views from 
successive set-back levels, etc.—the manage- 
ment directs attention to highly improved 
heating and ventilating for the health and 
comfort of the occupants. In the forced hot- 
water system by which the building is heat- 
ed, it is worthy of mention that NATIONAL 
Pipe was used. Thus once again, signal 
recognition is accorded to NATIONAL— 
America’s Standard Wrought Pipe 


NATIONAL TUBE COMPANY 
Subsidiary of United US States Steel Corporation 


PITTSBURGH, PA. 


NATIONAL PIPE 
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Chicago St. Louis 
New York Boston Pittsburgh Chicago St. Louis 

Highest temperature, deg. F. ............... 92 87 95 87 90 
Date of highest temperature ................ 2 6 1 19 15 
Lowest temperature, deg. F. ................. 41 40 40 44 50 
Date of lowest temperature ................. 30 30 30 28 25 
Greatest daily range, deg. F. ................ 24 vA 32 27 24 
Date of greatest daily range ................ 13 12 12 28 15 
Least daily range, deg. F. ................4- 7 6 8 4 9 
Date of least daily range .................05- 16 16 28 3 20 
Mean temperature for month, deg. F. ........ 67.7 65.2 67.8 64.4 69.6 
Normal mean temperature for month, deg. F.. 66.8 63.3 66.4 65.2 70.5 
Total precipitation, this month, inches....... 1.56 4.50 0.59 1A2 2.15 
Total snowfall, this month, inches........... None None None None None 
Normal precipitation, this month, inches..... 3.39 3.14 2.58 3.14 3.46 
Total wind movement, this month, miles..... 9569 6269 6234 7088 6665 
Average hourly wind velocity, miles......... 13.3 8.7 8.7 9.8 9.3 
Prevailing direction of wind................. N. N.W. N.W. N.E. N. 

Number of clear days.................0e0005 11 15 10 15 16 
Number of partly cloudy days............... 15 8 12 9 9 
Number of cloudy days.................ee00% 4 if 8 6 5 
Number of days with precipitation........... 8 6 8 5 10 
Number of days with snowfall............... None None None None None 
Snow on ground, at end of month............ None None None None None 




















Plotted from records especially compiled for HEATING AND VENTILATING by the United States Weather Bureau. 
Light lines indicate wind in miles per hou! 


Heavy lines indicate temperatures in degrees F. 


Broken lines indicate humidity in percentage from readings at 8 a. m., 12 m., and 8 p. m. 
S—clear, PC—partly cloudy, C—cloudy, R—rain, Sn—snow. 


Arrows fly with prevailing directions of win 
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HERE IT IS! The Jennings Vapor Turbine 
Heating Pump. A New Pump. A pump meet- 
ing the modern demand for safety and economy 
in heating. It has all the advantages known to 
engineers throughout America as features of the 
standard Jennings Return Line Heating Pumps. 
Sturdy, fool-proof construction. Separation under 
vacuum. Air and water handled separately in 
pumping units designed for each. Balanced 
bronze impellers rotating without metallic contact 


on high grade ball bearings. 
AND NOW, A NEW DRIVE. A Special 


vapor turbine, developed by the same engineers 
who made the Jennings Pump. It operates on 
steam directly from the heating mains and returns 
that steam to the heating 
system with practically no 
heat loss. Think of it! 


j 
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A RETURN LINE HEATING PUMP 
OPERATING WITHOUT ELECTRIC CURRENT! 


SZ 


af, 


A pump operating 24 hours a day, affording safety 
and economy which go with a continuous conden- 
sation return and steady vacuum, and at no cost 
for electric current! The biggest expense item has 
been eliminated and operating efficiency increased! 
It operates on any vacuum heating system. 


Every item has been considered adding utility to 
this pump. It is equipped with a complete elec- 
trically operated stand-by unit that will automatic- 
ally operate should the turbine be cut out 
for inspection or servicing. This stand-by unit also 
gives full automatic electric operation, if it is 
desired. 


Jennings Pumps 203 ascasitaa this 


remarkable pump. 


NASH ENGINEERING COMPANY, SOUTH NORWALK, CONN. 
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It’s hard for 





HE boy whose stomach is empty cannot be 

expected to do good work at school. Babies 
undernourished through another winter may be 
handicapped by frail bodies through life. The 
hungry father of a family is hardly the man to 
seek employment with persistence, or to do well 
on the job when he gets it. 


Before you can save a man’s soul it is often 
necessary to feed his body. You have no right to 
expect the civic virtues of patience, courage and 
honesty from starving, freezing men and women. 
If they preserve a just attitude towards the laws 
of the city in which they live, it is a miracle. 


This winter, as never before, it is the duty of all 
who are well-clad, well-housed, and well-fed to 
help the less fortunate. The fact that you gave last 
year, and the year before, does not lessen your re- 
sponsibility. The fact that you cannot afford a 
large contribution must not deter you. The upturn 
of business with a gradual improvement of eco- 
nomic conditions does not remove the crisis of this 
moment. Emergency appropriations by the federal 
government amount to $300,000,000, but they meet 
only half the increased national needs for human 
relief. 


The rest is up to you! 





a Hungry citizen 


to be 2 (500d 


CITIZEN 


How will your dollars be used? First of all, 
they will feed the hungry, and relieve the absolute 
want of the unemployed. 


They will be used, also, to take care of the sick 
and aged. They will help to maintain hospitals, 
orphanages and schools. They will make possible 
clinics and visiting nurses. 


The dollars you give are invested in the forces 
of civilization right in your community! 


WELFARE AND RELIEF MOBILIZATION, 1932 


The Welfare and relief Mobilization for 1932 is a cooper- 
ative national program to reinforce local fund-raising for 
human welfare and relief needs. No national fund is being 
raised; each community is making provisions for its own 
people; each community will have full control of the money 
it obtains. 


Give through your established welfare and relief organi- 
zations, through your community chest, or through your 
local emergency relief committee. 


Bites ts Chen _ 


Newton D. Baker, Chairman, National Citizens’ Committee 


This winter, as never before, support your local Community Campaign 
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timely service 


For 45 years Webster has been working with the 
Heating Industry — helping to successfully meet 
the problems and opportunities of changing times. 


In 1888 Webster pioneered in the development of 
the Vacuum System of Steam Heating—replaced 
crude efforts with positive, ample heat; turned 
wasted exhaust steam to the service of industry. 


During the recent era of expansion, Webster serv- 
ice to architects, engineers, heating contractors 
and building owners assured correct application 
and maintained quality. 


Webster long foresaw the need for an augmented 
service in modernization. New and improved prod- 
ucts were developed. In 1931-32 Webster offered 
a complete program for modernization. 


Webster enters 1933 prepared in product, plant, 
personnel and financial strength to meet the 
problems and opportunities of the New Year. 


WARREN WEBSTER & CO., Camden, New Jersey 
Pioneers of the Vacuum System of Steam Heating 
60 Branch Offices—In Canada, Darling Bros., Ltd., Montreal 


=~ Since [888 


Systems of 
Steam Heating 





